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incident light longitudinally turn; an optical lens used to
receive the light reflected by the first reflective element
and output an imageable light beam to an image space;
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reflective surface and adapted to make the imageable
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imageable light beam, wherein at least one of all optical
surfaces of the first reflective element and the second
reflective element is provided with a light blocking struc-
ture, and the light blocking structure is arranged at an
edge region of the at least one optical surface; and the
optical surface includes a reflective surface, an incident
surface, or an eixt surface. According to the present ap-
plication, the volume of the periscopic camera module
can be reduced such that the structure of the periscopic
camera module is more compact, and it can be better
adapted to an optical lens with a large focal length, and
can reduce or avoid the risk of introduction of stray light.
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Description
RELATED APPLICATIONS

[0001] This application claims three priority rights of
the Chinese Patent Application No. 201910879861.4
filed on September 18, 2019, under the title "Periscopic
Camera Module and Electronic Equipment”, the Chinese
patentapplication number 201910879844 .0filed on Sep-
tember 18,2019, underthe title "Periscopic Camera Mod-
ule and Corresponding Electronic Equipment”, and the
Chinese patent application number 201910879872.2
filed on September 18, 2019, under the title "Periscopic
Camera Module and Electronic Equipment", and the en-
tire contents of the above three applications are hereby
incorporated by reference.

FIELD OF THE INVENTION

[0002] The present application relates to the technical
field of camera module, and in particular, the present
application relates to a solution of a periscopic camera
module and corresponding electronic device.

BACKGROUND OF THE INVENTION

[0003] With the popularization of mobile electronic de-
vices, the related technologies of camera modules used
in mobile electronic devices to help users obtain images
(such as videos or images) have been rapidly developed
and advanced, and in recent years, camera modules has
been widely used in many fields such as medical treat-
ment, security, industrial production and so on. In order
to meet more and more extensive market demands, high
pixel, large chip, small size, and large aperture are the
irreversible development trends of existing camera mod-
ules.

[0004] At present, people’s demand for camera func-
tions of portable electronic devices (such as tablet com-
puters, smart phones, etc.) is still increasing rapidly. The
camera modules configured in electronic devices grad-
ually realize background blur, night shooting, dual-cam-
era zoom and many other functions. Herein, due to the
application of the periscopic camera module, the capa-
bility of dual-camera zoom is gradually increasing. For
example, its optical zoom capability has been increased
from 2x zoom to 3x zoom or even 5x zoom. It can be said
that the periscopic camera module has greatly changed
people’s perception of the photographic capability of port-
able electronic devices (such as smart phones), and has
broad market prospects.

[0005] However, the existing periscopic camera mod-
ules have problems such as large size and complex struc-
ture. Inside of a portable electronic device, such as a
smartphone, can be said to be an inch of land. If the
periscopic camera module occupies a large space, the
size of other accessories such as batteries and mother-
boards will be sacrificed, which is not conducive to en-
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hancing the comprehensive value of the mobile phone.
Therefore, people expect the periscopic camera module
to be reduced in size and more compact in structure.
[0006] On the otherhand, the specialty of the periscop-
ic camera module is mainly telephoto, that is, to clearly
capture distant pictures. As a result, the periscopic cam-
era module often needs to be equipped with an optical
lens with a larger focal length in order to be used as a
telephoto camera module. Under the limitation of optical
theory, the optical path constructed based on the optical
lens with large focal length needs to have sufficient
length, which becomes one of the difficulties in reducing
the size of the periscopic camera module of mobile
phones.

[0007] Further, the current consumer electronics mar-
ket is in huge demand, and products are updated very
quickly. Therefore, it is also expected that the design so-
lution of the camera module used in portable electronic
devices (e.g., smart phones) is suitable for mass produc-
tion, and contributes to the improvement of production
efficiency and production yield.

[0008] Furthermore, the periscopic module is different
from ordinary modules in that its optical path has a turning
point, which causes the light to be easily reflected by the
structural parts (such as the edge of the lens barrel, the
edge of the reflective element, the edge of the bracket,
etc.) during the shuttle process, resulting in stray light,
which is not conducive to improving the imaging quality.
The telephoto camera module is usually larger than the
ordinary camera module, and the number of optical ele-
ments is large and complex, which may increase the dif-
ficulty of module assembly and the complex assembly
process. Therefore, at the time of solving the stray light
problem, it is also necessary to consider how to simplify
the structure of the camera module and how to improve
the integration of optical elements and various supporting
structures.

SUMMARY OF THE INVENTION

[0009] The purpose of the present application is to
overcome the conventional deficiencies and provide a
solution that can reduce the volume occupied by the per-
iscopic camera module.

[0010] In order to solve the above technical problems,
the present application provides a periscopic camera
module including: a first reflective element, an optical
lens, a second reflective element, and a photosensitive
chip. Wherein, the first reflective element is for reflecting
incident light to turn it longitudinally, and the optical lens
is forreceiving lightreflected by the firstreflective element
and outputting animageable light beam to an image side,
and the second reflective element includes at least one
second reflective surface adapted for laterally turning the
imageable light beam at least once, and the photosensi-
tive chip is adapted to receive the imageable light beam
laterally turned by the second reflective element. Where-
in,among all optical surfaces of the firstreflective element
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and the second reflective element, at least one of the
optical surfaces has a light-blocking structure, and the
light-blocking structure is provided in an edge region of
the at least one optical surface. Wherein the optical sur-
faces include a reflective surface, an incident surface or
an exit surface, and the reflective surface includes the
first reflective surface or the second reflective surface.
[0011] Wherein, the first reflective element is a prism,
and the prism includes an incident surface and an exit
surface, and the light-blocking structure is provided at an
edge region of the incident surface and/or an edge region
of the exit surface.

[0012] Wherein, the second reflective element is a
prism, and the prism includes an incident surface and an
exit surface, and the light-blocking structure is provided
at an edge region of the incident surface and/or the exit
surface.

[0013] Wherein, the first reflective element and/or the
second reflective element is a reflect mirror, and the re-
flect mirror has a reflective surface, and the light-blocking
structure is provided at an edge region of the reflective
surface.

[0014] Wherein, the first reflective surface is a 45-de-
greereflective surface, and the second reflective element
includes at least two second reflective surfaces, and the
second reflective surface is a 45-degree reflective sur-
face.

[0015] Wherein, a transverse cross section of the sec-
ond reflective element is a parallelogram, and two mutu-
ally parallel side surfaces of the second reflective ele-
ment constitute two of the second reflective surfaces,
and two end surfaces of the second reflective element
respectively constitute the incident surface and the exit
surface of the second reflective element.

[0016] Wherein, the second reflective element in-
cludes a plurality of groups of the second reflective sur-
faces, each group has two second reflective surfaces
and the two second reflective surfaces are parallel to
each other, and any two adjacent groups of the second
reflective surfaces are arranged in a "V" shape or an in-
verted "V" shape; and the second reflective element is a
single prism, a side surface of the prism constitutes the
second reflective surface, and two end surfaces of the
prism respectively constitute the incident surface and the
exit surface of the second reflective element.

[0017] Wherein, the light-blocking structure is provided
atthe second reflective surface. Wherein, the light-block-
ing structure is further provided at the incident surface
and/or the exit surface of the second reflective element.
[0018] Wherein, the light-blocking structure is further
provided at the first reflective surface, the incident sur-
face and/or the exit surface of the first reflective element.
[0019] Wherein, a light-passing hole is formed in a
center of the light-blocking structure, and the shape of
the light-passing hole is a circle, an ellipse or a rectangle.
[0020] Wherein,the light-blocking structure is provided
ata plurality of the optical surfaces, and the light-blocking
structure includes a first light-blocking structure and a
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second light-blocking structure, wherein the first light-
blocking structure has a circular or oval light-passing
hole, and the second light-blocking structure has a rec-
tangular light-passing hole, and the first light-blocking
structure is provided at one or more optical surfaces close
to an object side, and the second light-blocking structure
is provided at one or more optical surfaces close to an
image side.

[0021] Wherein, the first reflective element is a trian-
gular prism, an inclined surface of the triangular prism is
the first reflective surface, and two mutually perpendic-
ular side surfaces of the triangular prism are the incident
surface and the exit surface of the first reflective element,
respectively.

[0022] Wherein, the incident surface of the first reflec-
tive element has a visible light anti-reflective coating film
and a color filter film; or the exit surface of the first reflec-
tive element has a visible light anti-reflective coating film
and a color filter film; or the incident surface of the first
reflective element has a visible light anti-reflective coat-
ing film, and the exit surface of the first reflective element
has a color filter film. Wherein, the second reflective el-
ement is a prism, and the second reflective element has
an incident surface and an exit surface; wherein, at least
one of four optical surfaces of the incident surface and
the exit surface of the first reflective element, and the
incident surface and the exit surface of the second re-
flective element has a visible light anti-reflective coating
film, and at least one of the four optical surfaces has a
color filter film.

[0023] Wherein, at least one of the optical surfaces of
the first reflective element and the second reflective el-
ement has a visible light anti-reflective coating, film and
at least one of the optical surfaces has a color filter film,
and both of the visible light anti-reflective coating film and
the color filter film are provided in the light-passing holes
of the light-blocking structure.

[0024] Wherein, the visible light anti-reflective coating
film and the color filter film are located on a same optical
surface.

[0025] Wherein, the visible light anti-reflective coating
film and the color filter film are respectively located on
different optical surfaces.

[0026] Wherein, the optical lens includes at least three
lenses, and an outline of a clear aperture of the lens is
circular or at least a part of the outline is arc-shaped.
[0027] Wherein, the optical lens has an effective focal
length greater than or equal to 15 mm or a field angle of
less than or equal to 25 degrees.

[0028] Wherein, the optical lens has an effective focal
length greater than or equal to 18 mm or a field angle of
less than or equal to 20 degrees.

[0029] Wherein, the optical lens has an effective focal
length greater than or equal to 25 mm or a field angle of
less than or equal to 15 degrees.

[0030] Wherein, the light-blocking structure is a thin
film fabricated on the optical surface of the first reflective
element or the second reflective element by silk screen
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printing, plating, coating or ink printing process; or the
light-blocking structure is a light-blocking member direct-
ly formed on the optical surface of the first reflective el-
ement or the second reflective element; or an annular
groove is provided on the optical surface of the first re-
flective element or the second reflective element, and
the light-blocking structure is a pre-shaped light-blocking
member embedded in the annular groove.

[0031] According to another aspect of the present ap-
plication, there also provides an electronic device, includ-
ing: any of the aforementioned periscopic camera mod-
ules, wherein an incident direction of the incident light of
the first reflective element is the same as that of a thick-
ness direction of the electronic device.

[0032] Compared with the conventional camera mod-
ule, the present application has at least one of the fol-
lowing technical effects:

1.The present application can reduce the volume of
the periscopic camera module and make the struc-
ture of the periscopic camera module more compact.
2.The present application can better adapt to optical
lenses with larger focal lengths.

3.The periscopic camera module of the present ap-
plication is suitable for mass production, and helps
to improve production efficiency and production
yield.

4.The periscopic camera module of the present ap-
plication can reduce the loss caused by the light
beam passing through different media, so as to en-
sure that the photosensitive chip has enough light
receiving amount, thereby improving the imaging
quality.

5.The periscopic camera module of the present ap-
plication can suppress the stray light caused by the
turning of the optical path, thereby improving the im-
aging quality.

6.The presentapplication does notrequire additional
independent shading elements, which helps to re-
duce the volume of the camera module.

7.In the present application, an anti-reflective coat-
ing film, a olor filter film or the like can be arranged
on the surface of the optical reflective element, there-
by avoiding the use of a separate color filter and help-
ing to reduce the volume of the module.

8.The present application can suppress or avoid the
risk of introducing stray light caused by a long optical
path and multiple turns of the optical path by arrang-
ing light-shielding structures on muiltiple reflective
surfaces, thereby ensuring the imaging quality of the
module.

9.Inthe present application, light-shielding members
with different shapes of light-passing holes can be
arranged on different optical surfaces (the optical
surfaces includes the incident surface, the reflective
surface, and the exit surface), so that the light re-
ceiving amount at different regions of the photosen-
sitive chip is approximately uniform, thereby improv-
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ing the imaging quality.

10.The periscopic camera module of the present ap-
plication may have an anti-shake function.

11.The periscopic camera module of the present ap-
plication may have a zoom function.

12.The periscopic camera module of the present ap-
plication can realize anti-shake and zoom functions
(especially high-power zoom capability) with a small
occupied space.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

Figure 1 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module in an example of the present appli-
cation;

Figure 2 shows a schematic diagram of principle of
an optical path of a periscopic camera module of a
comparative example;

Figure 3 shows a schematic diagram of an internal
light path of a second reflective element 30;

Figure 4 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module in another example of the present
application;

Figure 5 shows a schematic diagram of an internal
optical path of a prism of which a transverse cross-
section is in an inverted "V" shape in another exam-
ple of the present application;

Figure 6 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module having a light-blocking structure ac-
cording to an example of the present application;
Figure 7 shows a schematic diagram of the positional
relationship between a light-blocking structure 50
and a surface of the reflective element where it is
located;

Figure 8 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module having a light-blocking structure ac-
cording to another example of the present applica-
tion;

Figure 9 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module having a light-blocking structure ac-
cording to another example of the present applica-
tion;

Figure 10 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module having a light-blocking structure ac-
cording to a modified example of the present appli-
cation;

Figure 11 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module having multiple light-blocking struc-
tures according to an example of the present appli-
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cation;

Figure 12 shows a perspective view of an optical
path and optical elements of a periscopic camera
module having multiple light-blocking structures ac-
cording to another example of the present applica-
tion;

Figure 13 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module having multiple light-blocking struc-
tures according to yet another example of the
present application;

Figure 14 shows a perspective view of an optical
path and optical elements of a periscopic camera
module having multiple light-blocking structures ac-
cording to still another example of the present appli-
cation;

Figure 15 shows a schematic longitudinal cross-sec-
tional view of a first reflective elementin an example
of the present application;

Figure 16 shows a schematic longitudinal cross-sec-
tional view of a first reflective element in another ex-
ample of the present application;

Figure 17 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module in yet another example of the
present application;

Figure 18 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module in still another example of the
present application;

Figure 19 shows a schematic diagram of an internal
light path of a second reflective element of the per-
iscopic camera module in still another example of
the present application;

Figure 20 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module in still another example of the
present application;

Figure 21 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module in still another example of the
present application;

Figure 22 shows a schematic perspective view of an
optical path and optical elements of a periscopic
camera module in still another example of the
present application;

Figure 23 shows a schematic exploded perspective
view of a periscopic camera module according to an
example of the present application;

Figure 24 shows a schematic exploded perspective
view of a periscopic camera module according to
another example of the present application;

Figure 25 shows a schematic cross-sectional view
of the connection relationship between an optical
lens 20 and a second substrate 120 in another ex-
ample of the present application;

Figure 26 shows a schematic exploded perspective
view of a periscopic camera module in yet another
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example of the present application;

Figure 27 shows a schematic exploded perspective
view of a periscopic camera module in still another
example of the present application;

Figure 28 shows a schematic diagram of the con-
nection relationship between a second reflective el-
ement 30 and a cylindrical bracket 150 in an example
of the present application;

Figure 29 shows a schematic perspective view of a
periscopic camera module with an optical image sta-
bilization function according to an example of the
present application;

Figure 30 shows a schematic perspective view of a
periscopic camera module with an optical image sta-
bilization function according to another example of
the present application;

Figure 31 shows a perspective view of a periscopic
camera module with optical image stabilization func-
tion according to yet another example of the present
application;

Figure 32 shows a schematic diagram of a first re-
flective element 10 and its installation structure in an
example of the present application;

Figure 33 shows a schematic diagram of a first re-
flective element 10 and its installation structure in
another example of the present application;

Figure 34 shows a schematic diagram of a second
reflective element 30 and its installation structure in
an example of the present application;

Figure 35 shows a schematic perspective view of a
periscopic zoom camera module according to an ex-
ample of the present application;

Figure 36 shows a schematic perspective view of a
periscopic zoom camera module according to anoth-
er example of the present application;

Figure 37 shows a schematic perspective view of a
periscopic zoom camera module according to yet
another example of the present application.

DETAIL DESCRIPTION OF THE INVENTION

[0034] For abetter understanding of the present appli-
cation, various aspects of the present application will be
described in more detail with reference to the accompa-
nying drawings. It should be understood that these de-
tailed descriptions are merely illustrative of exemplary
examples of the present application and are notintended
to limit the scope of the present application in any way.
Throughoutthe specification, the same reference numer-
als refer to the same elements. The expression "and/or"
includes any and all combinations of one or more of the
associated listed items.

[0035] It should be noted that in this specification, the
expressions first, second, etc. are only used to distin-
guish one feature from another feature and do not imply
any limitation on the feature. Accordingly, the first main
body discussed below could also be referred to as a sec-
ond main body without departing from the teachings of
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the present application. In the drawings, the thickness,
size and shape of objects have been slightly exaggerated
for convenience of explanation. The drawings are exam-
ples only and are not drawn strictly to scale.

[0036] It will also be understood that the terms "in-
clude", " including", "have", "comprise" and/or "compris-
ing" when used in this specification mean the presence
of stated features, integers, steps, operations, elements
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components and/or combinations
thereof. Also, when the expression like "at least one of..."
appears after a list of listed features, it modifies the entire
listed feature and not the individual elements of the list.
Further, when describing examples of the present appli-
cation, the use of "may" means "one or more examples
of the present application." Also, the term "exemplary" is
intended to refer to an example or illustration.

[0037] As used herein, the terms "substantially”, "ap-
proximately" and similar terms are used as terms indi-
cating approximation and not as terms indicating degree,
and are intended to describe inherent bias in measured
or calculated values that would be recognized by those
of ordinary skill in the art.

[0038] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this application belongs. It should
also be understood that terms (such as those defined in
commonly used dictionaries) should be interpreted to
have meanings consistent with their meanings in the con-
text of the related art, and will not be interpreted in an
idealized or overly formal sense unless it is expressly so
limited herein. It should be noted that the examples in
the present application and the features of the examples
may be combined with each other in the case of no con-
flict.

[0039] Figure 1 shows a schematic perspective view
of an optical path and optical elements of a periscopic
camera module in an example of the present application.
Referring to Figure 1, in this example, the periscopic cam-
era module includes a first reflective element 10, an op-
tical lens 20, a second reflective element 30 and a pho-
tosensitive chip 40 arranged in sequence along the op-
tical path. Herein, the first reflective element 10 is used
to reflect incident light and make it turn 90 degrees in the
longitudinal direction (it should be noted that in this ex-
ample, a certain tolerance is allowed for the turning angle,
that is, if the turning angle of the light beam is within the
tolerance range, it can be regarded as turning 90 de-
grees). The optical lens 20 is used for receiving the light
reflected by the first reflective element 10 and outputting
an imageable light beam to an image side. The second
reflective element 30 includes two reflective surfaces
adapted to laterally turn the imageable light beam twice.
The photosensitive chip 40 is adapted to receive the im-
ageable light beam laterally turned by the second reflec-
tive element 30. It should be noted that in order to show
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the optical path more clearly, the module housing, driver,
bracket, IR color filter, connection structure between op-
tical elements, circuit board components and other struc-
tures are omitted in Figure 1. It should be understood
that in Figure 1, these omitted structure may be part of
the periscopic camera module. In this example, the lon-
gitudinal direction refers to an incident direction of inci-
dentlight of the firstreflective element, thatis, the incident
direction of the incident light of the entire periscopic cam-
eramodule, and the lateral direction refers to the direction
perpendicular to the longitudinal direction.

[0040] The imaging optical path of the periscopic cam-
era module of this example will be described in more
detail below. First, the incident light is reflected by a first
reflective surface of the first reflective element 10, and
then turns 90 degrees in the longitudinal direction to
reach the optical lens. Herein, the optical lens 20 may
include at least three lenses. Next, light beam passes
through the optical lens 20 to the second reflective ele-
ment 30 and is reflected by it's second reflective surface
reached firstly, the light beam is laterally turned by about
90 degrees and reaches another second reflective sur-
face of the second reflective element 30, and then the
light beam is then turned laterally by about 90 degrees,
and finally reaches the photosensitive chip 40. In this
example, the first reflective element 10 and the second
reflective element 30 may both be prisms. In other ex-
amples, the first reflective element 10 and the second
reflective element 30 may both be reflect mirrors, or the
first reflective element 10, the second reflective element
30 may be a combination of a reflect mirror and a prism.
A reflective surface of the prism can be realized based
on the principle of total reflection, and A reflective surface
of the reflect mirror can be realized based on the principle
of specular reflection. In this example, both of the first
reflective surface and the second reflective surface may
be 45-degree reflective surfaces. It should be noted that,
considering the manufacturing and assembly tolerances,
arrangement angles of the first reflective surface and the
second reflective surface are not required to be abso-
lutely equal to 45 degrees, as long as the angles are
within the tolerance range, they can be regarded as 45-
degree reflective surfaces. More specifically, the 45-de-
gree reflective surface can be understood as a reflective
surface at an angle of about 45 degrees to the incident
light. In this application, a deviation value is within 5 de-
grees, which can be regarded as a normal tolerance. For
example, when the angle between the two is 40-50 de-
grees, it can be regarded as an angle of 45 degrees be-
tween the two; when the angle between the two is within
the range of =5 degrees, the two can be regarded as
parallel; when the angle between the two is 85-95 de-
grees, the two can be regarded as vertical. Further, in
this example, the first reflective element 10 is a triangular
prism, an inclined surface of the triangular prism is the
first reflective surface 11, and two mutually perpendicular
side surfaces of the triangular prism are respectively
used as an incident surface 12 and an exit surface 13 of
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the first reflective element.

[0041] The periscopic camera module of this example
is atelephoto periscopic module. The telephoto periscop-
ic module can have an effective focal length greater than
or equal to 15mm, or it can have a field angle of less than
orequalto 25 degrees. Generally speaking, alongerfocal
length must have a longer back focal length (the distance
between a surface of the last optic lens of a camera lens
and the photosensitive chip), because an image will be
clear only when the photosensitive chip is near the focal
length. If a design of a conventional periscopic module
is adopted (prism-lens-photosensitive chip are in a
straightline), a overalllength of a periscopic cameramod-
ule with an effective focal length greater than or equal to
15mm will be very large (for example, 20mm or more, or
even 25mm) above), which would take up a lot of space
inside a phone, which is not desirable. Therefore, in this
example, in order to reduce an overall length of the tel-
ephoto periscopic module, a reflective element is provid-
ed behind the lens to turn the light again. Further, Figure
3 shows a schematic diagram of an internal optical path
of a second reflective element 30. As shown in Figure 1
and Figure 3, in this example, the second reflective ele-
ment 30 is provided behind the optical lens, and the sec-
ond reflective element 30 is a prism, and the prism is
provided with two second reflective surfaces 31 and 32
(which can be realized based on the principle of total
reflection), and the two second reflective surfaces 31 and
32 are basically parallel, the light is incident from an in-
cident surface 33, and first undergoes an about 90-de-
gree lateral turning A in the second reflective element
30, and then performs an about 90-degree lateral turning
B, so as to restore a direction of the light beam entering
the second reflective element 30, and finally exit from an
exit surface 34. This design can reduce the overall length
of the periscopic module, and the reduced length is about
length of the lateral turning A. Further, in this example,
the incident direction of the incident light entering the first
reflective element 10 is parallel to a photosensitive sur-
face of the photosensitive chip 40.

[0042] More specifically, Figure 2 shows a schematic
diagram of an optical path principle of a periscopic cam-
era module of a comparative example. This comparative
example adopts a typical structure of a periscopic camera
module currently used in a mobile phone. Referring to
Figure 2, in this comparative example, each of the optical
elements are basically arranged in a straight line. That
is, after entering the first reflective element, the incident
light is longitudinally turned by 90 degrees, passes
through the optical lens, and then enters the photosen-
sitive chip along a straight line. However, for high-power
telephoto modules (sometimes called telephoto mod-
ules), it often needs to be equipped with an optical lens
with a larger focal length. For clear imaging, the photo-
sensitive chip needs to be provided near the focal point.
As a result, in a periscopic camera module with a con-
ventional structure, the photosensitive chip has to be pro-
vided far away from a rear end face of the lens, so that
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a length of the periscopic camera module is long, which
is not conducive to reducing electronic equipmentinterior
space occupied by the camera module. In the example
shown in Figure 1 of the present application, the image-
able light beam passing through the optical lens is folded
by providing a second reflective element in a rear focal
section of the camera module, so that the photosensitive
chip can be arranged closer to a position of the optical
lens, thereby making a structure of the camera module
compact and helping to reduce a volume occupied by
the camera module.

[0043] Further, still referring to Figure 1, in an example
of the present application, the second reflective element
30 is a prism, and a transverse cross section of the prism
is a parallelogram, and two mutually parallel side surfac-
es of the prism constitute the two second reflective sur-
faces 31 and 32. Since the refractive index n of the prism
isusually greaterthan 1, itis assumed thatthe light travels
a distance of length L in the second reflective element
30, and in terms of optics, it can be considered that the
light travels a distance of length nL (that is, the optical
path of light in the prism), so providing the prism behind
the optical lens as the second reflective element 30 can
reduce the overall optical path by alength of (nL-L). From
this perspective, the photosensitive chip can also be pro-
vided at a position closerto the rear end face of the optical
lens, thereby making the structure of the camera module
compact and helping to reduce the volume occupied by
the camera module.

[0044] Further, still referring to Figure 1, in an example
of the present application, a prism of which a transverse
cross section is a parallelogram is used as the second
reflective element 30, and the two end faces of the prism
constitute the incident surface 33 and the exit surface 34
of the second reflective element 30 respectively. This
design helps reduce losses due to light beams traversing
different media. Specifically, in the prior art, a triangular
prism or a reflect miirror is usually used to realize the
reflective surface. Herein, a shape of the triangular prism
can refer to the first reflective element 10 in Figure 1. The
inclined surface of the triangular prism is usually the re-
flective surface, and the two mutually perpendicular side
surfaces can be used as the incident surface and the exit
surface respectively. If one want the light to turn at least
twice behind the optical lens, then a conventional practice
is to provide two prisms behind the lens. However, in this
example, a prism of which a transverse cross section is
a parallelogram is used as the second reflective element
30, and its volume is smaller than that of two triangular
prisms. Further, for a scheme of using two prisms to re-
alize two second reflective surfaces, a process of the
light going through will be prism-air-prism, so that the
light will inevitably be lost at an interface between the
prism and the air. For an telephoto periscopic module
with insufficient light intake, this loss may be unbearable.
In this example, however, the two second reflective sur-
faces 31 and 32 are integrated on a single reflective el-
ement, thatis, integrated on one prism whose transverse
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cross section is a parallelogram. In this way, number of
the second reflective elements is reduced, assembly dif-
ficulty is reduced, and the volume increase caused by
multiple reflective elements is avoided. Furthermore,
compared with the solution of two triangular prisms, this
example can reduce one extra incident surface and one
extra exit surface, and the light is only transmitted in one
and the same prism, which can reduce the light in the
process of prism-air-prism, which ensures that the pho-
tosensitive chip can receive enough light to improve the
imaging quality. Of course, this design of Figure 1 is not
unique, and in other examples, the second reflective el-
ement 30 may be replaced by two separate reflect mir-
rors. At this time, the light is specularly reflected, and a
process after the light is emitted from the lens is mirror-
air-mirror-air. Since the light does not need to pass
through a thicker prism, this design can also reduce the
loss of light to a certain extent.

[0045] Further, Figure 4 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module in another example of the
present application. Referring to Figure 4, in the present
example, the second reflective element 30 adopts a
prism of anisotropic shape, and the prism has two groups
of second reflective surfaces, wherein each group has
the two second reflective surfaces, and the two second
reflective surfaces are parallel to each other. Also, the
two groups of the second reflective surfaces are provided
in an inverted "V" shape. The second reflective surfaces
are all constituted by side surfaces of the prism, and the
two end faces of the prism respectively constitute the
incident surface 33 and the exit surface 34 of the second
reflective element 30. More specifically, referring to Fig-
ure 4, the two second reflective elements 31 and 32 con-
stitute a first group, the other two second reflective ele-
ments 35 and 36 constitute a second group, and the first
and the second groups together constitute the inverted
"V" shape. Further, in this example, a transverse cross-
section of the prism constituting the second reflective el-
ement 30 is in the inverted "V" shape. Figure 5 shows a
schematic diagram of an internal light path of a prism
with the transverse cross section in the inverted "V"
shape according to another example of the present ap-
plication. Referring to Figure 4 and Figure 5, in this ex-
ample, the light passes through and is reflected by the
reflective surface 11 on the first reflective element 10,
turns 90 degrees to reach the optical lens 20 (which con-
tains at least three lenses), and then passes through the
optical lens 20, after reaching the second reflective ele-
ment 30 and being reflected by the second reflective sur-
face 31, the light turns 90 degrees laterally to reach a
second second reflective surface 32, then turns 90 de-
grees laterally to a third second reflective surface 35, and
then turns 90 degrees to reach a fourth second reflective
surface 36, finally turns laterally by 90 degrees, andfinally
reaches the photosensitive chip. In this example, the first
reflective element 10 and the second reflective element
30 are both prisms. However, it should be understood
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that in other examples of the present application, the first
reflective element 10 and the second reflective element
30 may both be a reflect mirror, or a combination of a
reflect mirror and a prism. Further, in this example, the
incident direction of the incident light entering the first
reflective element 10 is parallel to the photosensitive sur-
face of the photosensitive chip 40.

[0046] Further, referring to Figure 5, the light becomes
the imageable light beam after passing through the op-
tical lens, and after the imageable light beam is incident
on the second reflective element 30, it undergoes four
lateral turnings A, B, C, and D, wherein lengths of the
turnings A and C contributes to reducing the overall
length of the telephoto periscopic module, that is, the
length by which the overall length of the telephoto peri-
scopic module can be reduced is close to the sum of the
lengths of the turnings A and C. Therefore, a solution of
this example can significantly reduce the overall length
of the periscopic module, thereby making the structure
of the camera module compact. Moreover, in this exam-
ple, four second reflective surfaces 31, 32, 35, and 36
are integrated on the same second reflective element 30,
which not only reduces the number of reflective elements
and reduces the assembly difficulty, but also avoids an
increase in volume caused by multiple reflective ele-
ments. Furthermore, the solution of this example can also
reduce redundant incident surfaces and exit surfaces,
thereby reducing the loss of light in the process of prism-
air-prism.

[0047] Further, still referring to Figure 4, in one exam-
ple of the present application, the second reflective ele-
ment may be an axisymmetric shape. In this way, optical
processes of the light experienced the two lateral turnings
A and C in the second reflective element 30 are as equal
as possible, so that light emitted from the second reflec-
tive element 30 can be overlapped with light incident on
the second reflective element as much as possible, so
that the center of the exit surface 13 of the first reflective
element 10, the center of the optical lens 20, the center
of theincident surface 33 of the second reflective element
30, the center of the exit surface 34 of the second reflec-
tive element 30 and the center of an imaging plane of the
photosensitive chip 40 is kept on the same straight line
as much as possible, that is, the concentricity of all com-
ponents is increased. By increasing the concentricity of
all components, it can help improve imaging quality. Of
course, in other examples of the present application, the
centers of the above-mentioned components may not be
required to be on the same straightline, which canreduce
requirements for assembly accuracy, which can be ap-
plied to telephoto periscopic camera modules that do not
require high imaging quality.

[0048] Further, still referring to Figure 4, the telephoto
periscopic module with the inverted "V"-shaped prism
provided in this example can have an effective focal
length greater than or equal to 18 mm, or can have a field
angle of less than or equal to 20 degrees. Preferably, the
telephoto periscopic module can have an effective focal
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length greater than or equal to 25mm, or it can have a
field angle of less than or equal to 15 degrees. It should
be noted that, as a comparison, for a conventional peri-
scopic camera module based on a linear design (as
shown in Figure 3), the overall length of the periscopic
camera module with an effective focal length greater than
or equal to 18mm will be very large (for example, more
than 25mm, even more than 30mm). In the solution
shown in Figure 4, the overall length of the periscopic
camera module can be significantly reduced.

[0049] Further, based on the design of the second re-
flective element 30 in Figure 4, a series of modified ex-
amples can also be derived. In the example of Figure 4,
the special-shaped prism used as the second reflective
element 30 has two groups of the second reflective sur-
faces, a total of four second reflective surfaces, while in
other modified examples, the special-shaped prism used
as the second reflective element 30 may have more
groups of the second reflective surface. These second
reflective surfaces may be cyclically arranged with the
two groups of the reflective surfaces shown in Figure 4
as basic units. That is, a transverse cross section of the
special-shaped prism can be a shape formed by splicing
a plurality of "V" shapes or inverted "V" shapes (for ex-
ample, a "W" shape or an inverted "W" shape). In other
words, in a modified example, the second reflective ele-
ment 30 may include multiple groups of the second re-
flective surfaces, wherein each group has two of the sec-
ond reflective surfaces and the two second reflective sur-
faces are parallel to each other, and any two adjacent
groups of the second reflective surfaces are arranged in
a "V" shape or the inverted "V" shape. The second re-
flective element is a single prism, a side surface of the
prism constitutes the second reflective surface, and the
two end faces of the prism constitute the incident surface
and the exit surface of the second reflective element re-
spectively. The transverse cross section of the prism is
in the "V" shape or the inverted "V" shape, or a shape
formed by splicing a plurality of "V" shapes and/or a plu-
rality of inverted "V" shapes.

[0050] Further, Figure 6 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module having a light-blocking struc-
ture according to an example of the present application.
From the perspective of Figure 6, the exit surface 13 of
the first reflective element 10 can be clearly shown. Re-
ferring to Figure 6, in this example, a light-blocking struc-
ture 50 may be provided at an edge region of the exit
surface 13. The light-blocking structure 50 has the func-
tion of absorbing light (or inhibiting light reflection). For
example, the light-blocking structure 50 may have a dark-
er color (e.g., black, brown, etc.). In terms of specific im-
plementation, the light-blocking structure can be a dark
silk-screened film, a dark coating film, a dark film coated
on the surface of the reflective element, a dark film printed
with ink on the surface of the reflective element, and the
light-blocking structure can also be injection molding
shaped light-blocking member, the light-blocking mem-
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ber can be directly formed on the surface of the reflective
element, oranannular groove can be provided inan edge
region of the surface of the reflective element and then
a pre-shaped light-blocking member can be embedded
in the annular groove. Figure 7 shows a schematic dia-
gram of the positional relationship between the light-
blocking structure 50 and a surface of areflective element
on which the light-blocking structure 50 is located. It can
be seen that the light-blocking structure 50 is provided
at an edge region of the surface of the reflective element
on which the light-blocking structure 50 is located, so that
the central region of the surface of the reflective element
can form a light-passing hole. In this example, structures
and positional relationships of other elements of the per-
iscopic camera module are consistent with the example
shown in Figure 1, and will not be repeated here.
[0051] Further, Figure 8 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module with a light-blocking structure
according to another example of the present application.
From the perspective of Figure 8, the incident surface 33
of the second reflective element 30 can be clearly shown.
Referring to Figure 8, in this example, the light-blocking
structure 50 may be provided at an edge region of the
incident surface 33. The specific implementation of the
light-blocking structure 50 and the positional relationship
between the light-blocking structure 50 and the surface
of the reflective element on which the light-blocking struc-
ture 50 is located can refer to the previous example,
which will not be repeated here. In addition, in this ex-
ample, the structures and positional relationships of other
elements of the periscopic camera module are the same
as those in the example shown in Figure 1, and will not
be repeated here.

[0052] Further, Figure 9 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module having a light-blocking struc-
ture according to another example of the present appli-
cation. From the perspective of Figure 9, the second re-
flective surface 32 of the second reflective element 30
can be clearly shown. Referring to Figure 9, in this ex-
ample, the light-blocking structure 50 may be provided
at an edge region of the second reflective surface 32.
The specific implementation of the light-blocking struc-
ture 50 and the positional relationship between the light-
blocking structure 50 and the surface of the reflective
element on which the light-blocking structure 50 is locat-
ed can refer to the previous examples, which will not be
repeated here. In addition, in this example, the structures
and positional relationships of other elements of the per-
iscopic camera module are the same as those in the ex-
ample shown in Figure 1, and will not be repeated here.
[0053] In the above three examples, the periscopic
camera module can suppress the stray light caused by
a turning of an optical path, thereby improving the imag-
ing quality. In addition, in the periscopic camera modules
of the above three examples, no additional independent
light-shielding elements are required, which helps to re-
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duce volume of a module. It should be noted that the
above three examples are not exhaustive. In other ex-
amples of the present application, a modified arrange-
ment solution of the light-blocking structure may also be
adopted. For example, the reflective surface (the reflec-
tive surface may include the first reflective surface or the
second reflective surface), the incident surface and the
exit surface can all be regarded as optical surfaces
through which the light path passes. For all the optical
surfaces of the first reflective element and the second
reflective element, wherein, at least one optical surface
has a light-blocking structure, and the light-blocking
structure is provided at an edge region of the at least one
optical surface, that is, to a certain extent, the stray light
caused by the turning of the optical path is suppressed,
thereby improving the imaging quality and reducing the
volume of the module.

[0054] In the examples shown in Figures. 6, 8, and 9,
the second reflective element 30 adopts a prism of which
a transverse cross section is a parallelogram. It should
be noted that the second reflective element 30 of the
present application is not limited to such a prism. For
example, in a modified example, the second reflective
element 30 may be a triangular prism. Figure 10 shows
a schematic perspective view of an optical path and op-
tical elements of a periscopic camera module having the
light-blocking structure according to a modified example
of the present application. Referring to Figure 10, in this
example, the second reflective element 30 adopts a tri-
angular prism, and the triangular prism has an incident
surface, an exit surface and a second reflective surface,
wherein the second reflective surface is an inclined sur-
face of the triangular prism. The light-blocking structure
50 is provided on an exit surface 34a of the second re-
flective element 30. The light-blocking structure 50 is pro-
vided on an edge region of the exit surface 34a. In this
example, the optical path is only turned laterally once in
the second reflective element 30, but the optical path can
still play the role of folding the optical path and reducing
the length of the camera module.

[0055] Further, Figure 11 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module having multiple light-blocking
structures according to an example of the present appli-
cation. Referring to Figure 11, in this example, a plurality
of the light-blocking structures may be provided on the
optical path of the periscopic camera module. In addition,
a light-passing hole is formed in a center of the light-
blocking structure, and the shape of the light-passing
hole may be circular, oval or rectangular. In this example,
the light-blocking structure includes a first light-blocking
structure 51 and a second light-blocking structure 52.
The first light-blocking structure 51 has a circular or oval
light-passing hole, and the second light-blocking struc-
ture 52 has a rectangular light-passing hole. The first
light-blocking structure 51 is provided on the exit surface
13 of the first reflective element 10, and the second light-
blocking structure 52 is provided on the exit surface 34
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of the second reflective element 30. The telephoto cam-
era module has the characteristics of long focal length,
long total optical length, long optical path, and many turn-
ing times of the light path, which leads to the travel dis-
tance of light traveling inside the camera module com-
pared to the ordinary periscopic module (light turns once)
will be relatively long, and the optical path of this example
is relatively complicated (after multiple turnings), and the
light will be reflected by structural parts (such as an edge
of the lens barrel, the edge of the reflective element, an
edge of the bracket) on the way during the shuttle proc-
ess, resulting in generation of stray light. In this example,
by arranging light-shielding structures on multiple optical
surfaces, the risk of introducing stray light caused by long
optical paths and multiple turnings of the optical paths
can be suppressed or avoided, thereby ensuring the im-
aging quality ofthe module. Further, in this example, light-
blocking structures having light-passing holes of different
shapes are arranged on different optical surfaces (the
optical surfaces include the incident surface, the reflec-
tive surface, and the exit surface), so that the light re-
ceiving amount at different regions of the photosensitive
chip is approximately uniform, thereby improving imaging
quality. Specifically, a clear aperture of the lens of the
optical lens is usually circular, or is cut from a circle (after
cutting, at least a part of an outline of the clear aperture
of the lens is in an arc shape). Therefore, arranging a
light-shielding structure having a circular or oval light-
passing hole at a front or rear of the optical lens is con-
ductive to matching with the optical lens and avoids the
problem of uneven light receiving amount between the
edge region and the central region of the captured image;
in addition, because an imaging shape of the optical lens
is roughly circular, the shape of the light-passing hole
matches the imaging shape, so that the imaging light can
pass through the reflective element, while some stray
light (such as stray light formed by light reflected by the
internal structure of the camera module) is blocked by
the light-blocking structure outside the light-passing hole,
so as to prevent these stray light from affecting the im-
aging quality.

[0056] Correspondingly, since the photosensitive sur-
face of the photosensitive chip is usually rectangular, ar-
ranging the second light-blocking structure with rectan-
gular light-passing holes on the optical surface close to
the photosensitive chip also helps to make different re-
gions of the photosensitive chip (such as the edge region
and the central region)) is approximately uniform in light
receiving amount, thereby improving imaging quality. On
the other hand, a shape of the rectangular light-passing
hole matches the photosensitive region of the photosen-
sitive chip, and the rectangular light-passing hole can
limit the imaging light to a rectangle and land on the pho-
tosensitive region of the photosensitive chip as much as
possible. If the light-blocking structure is not provided or
the shape of the light-blocking structure does not match,
the light outside the rectangular light-passing hole may
fall outside the photosensitive region of the photosensi-
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tive chip and be reflected by the leads, electronic ele-
ments or other internal structures of the module, thereby
forming stray light. These stray lights may affect the im-
aging quality, and the arrangement of the second light-
blocking structure having the rectangular light-passing
holes can well suppress or avoid this situation.

[0057] Further, Figure 12 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module having multiple light-blocking
structures according to another example of the present
application. Referring to Figure 12, in this example, a
plurality of the light-blocking structures may be provided
on the optical path of the periscopic camera module. The
light-blocking structure can include a first light-blocking
structure 51 and a second light-blocking structure 52.
The first light-blocking structure 51 has a circular or oval
light-passing hole, and the second light-blocking struc-
ture 52 has a rectangular light-passing hole. In this ex-
ample, the first light-blocking structure 51 is provided on
the incident surface 33 of the second reflective element
30, and the second light-blocking structure 52 is provided
on the exit surface 34 of the second reflective element 30.
[0058] Further, Figure 13 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module having multiple light-blocking
structures according to yet another example of the
present application. Referring to Figure 13, in this exam-
ple, a plurality of the light-blocking structures may be pro-
vided on the optical path of the periscopic camera mod-
ule. The light-blocking structure may include a first light-
blocking structure 51 and a second light-blocking struc-
ture 52. The first light-blocking structure 51 has a circular
or oval light-passing hole, and the second light-blocking
structure 52 has a rectangular light-passing hole. In this
example, the second reflective element 30 has two sec-
ond reflective surfaces 31 and 32. The first light-blocking
structure 51 is provided on a first second reflective sur-
face 31 of the second reflective element 30, and the sec-
ond light-blocking structure 52 is provided on a second
second reflective surface 32. In this example, the light-
passing hole of the first light-blocking structure 51 is oval,
because the second reflective surface is a 45-degree re-
flective surface, and the light beam with a circular cross-
section projected onto the 45-degree reflective surface
will have an oval shape, therefore, in this case, the first
light-blocking structure 51 with the light-passing hole in
the shape of oval can have a better effect.

[0059] Further, Figure 14 shows a schematic perspec-
tive view of an optical path and optical elements of a
periscopic camera module having multiple light-blocking
structures according to still another example of the
presentapplication. In this example, the second reflective
element 30 adopts a special-shaped prism as shown in
Figure 4. The difference from the example of Figure 4 is
that, in this example, a plurality of the light-blocking struc-
tures can be provided on the optical path of the periscopic
camera module. The light-blocking structure may include
afirstlight-blocking structure 51 and a second light-block-
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ing structure 52. The first light-blocking structure 51 has
acircular or oval light-passing hole, and the second light-
blocking structure 52 has a rectangular light-passing
hole. In this example, the second reflective element 30
has four second reflective surfaces. The first light-block-
ing structure 51 is provided on the incident surface 33
and the second one of the second reflective surfaces 32
of the second reflective element 30, and the second light-
blocking structure 52 is provided on a third one of the
second reflective surfaces 35 and the exit surface 34 (the
positions of the incident surface 33, the second one of
the second reflective surfaces 32, the third one of the
second reflective surfaces 35 and the exit surface 34 of
the second reflective element 30 may also refer to Figure
4).

[0060] In addition to the above-mentioned examples,
the present application may also have several modified
examples. In these examples, the first light-blocking
structure may be provided on one or more optical sur-
faces close to an object side, and the second light-block-
ing structure may be provided on one or more optical
surfaces near the image side, that is, compared with the
first light-blocking structure, the second light-blocking
structure is provided on the side close to the image side.
[0061] Further, Figure 15 shows a schematic longitu-
dinal cross-sectional view of a first reflective element in
an example of the present application. Referring to Figure
15, in this example, the first reflective element 10 is a
triangular prism, which includes an incident surface 12,
an exit surface 13 and a first reflective surface 11, where-
in the incident surface 12 is provided with a visible light
anti-reflective coating film 61 and the color filter film 62,
the color filter film 62 may be an infrared filter film. The
color filter film 62 of this example can replace an inde-
pendent color filter in the conventional camera module,
thereby helping to reduce the volume of the camera mod-
ule. In this example, both the visible light anti-reflective
coating film 61 and the color filter film 62 are attached to
the incident surface 12, but this solution is not unique.
For example, Figure 16 shows a schematic diagram of
longitudinal cross-sectional view of a first reflective ele-
ment in another example of the present application. Re-
ferring to Figure 16, in this example, the visible light anti-
reflective coating film 61 is provided on the incident sur-
face 12 of the first reflective element 10, and the color
filter film 62 is provided on the exit surface 13 of the first
reflective element 10. That is to say, the visible light anti-
reflective coating film 61 and the color filter film 62 may
be provided on different optical surfaces in the camera
module.

[0062] Further, in another example of the present ap-
plication, the visible light anti-reflective coating film 61
and the color filter film 62 may be provided on the second
reflective element 30. Specifically, for example, the vis-
ible light anti-reflective coating film 61 and the color filter
film 62 can both be provided on the incident surface 33
of the second reflective element 30, or both can be pro-
vided on the exit surface 34 of the second reflective el-
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ement 30, the visible light anti-reflective coating film 61
and the color filter film 62 may also be provided on the
incident surface 33 and the exit surface 34 of the second
reflective element 30, respectively. In yet another exam-
ple, the visible light anti-reflective coating film 61 and the
colorfilter film 62 may also be provided on different optical
surfaces of the first reflective element 10 and the second
reflective element 30, respectively.

[0063] Further, in still another example of the present
application, in the periscopic camera module, at least
one of four optical surfaces of the incident surface 12 and
the exit surface 13 of the first reflective element 10 and
the incident surface 33 and the exit surface 34 of the
second reflective element 30 has the visible light anti-
reflective coating film 61, and at least one of the four
optical surfaces has the color filter film 62. The visible
light anti-reflective coating film 61 and the color filter film
62 may be on the same optical surface, or may be pro-
vided on different optical surfaces respectively. Further,
in still another example of the present application, in the
periscopic camera module, the first reflective element 10
and/or the second reflective element 30 may be a reflect
mirror, and the reflect mirror has a reflective surface,
which can be realized based on the principle of specular
reflection. The light-blocking structure may be provided
on an edge region of the reflective surface. Further, on
the reflective surface, the visible light anti-reflective coat-
ing film and/or the color filter film may also be provided
in the light-passing holes of the light-blocking structure.
[0064] Further, in another example of the present ap-
plication, in the periscopic camera module, the first re-
flective element 10 and/or the second reflective element
30 may be a prism. The light-blocking structure may be
provided on an edge region of the reflective surface of
the prism. Further, on the reflective surface, the visible
light anti-reflective coating film and/or the color filter film
may also be provided in the light-passing holes of the
light-blocking structure.

[0065] Further, in an example of the present applica-
tion, in the periscopic camera module, the first reflective
element may have a first driver (or a first actuator), and
thefirstdriver may drive the firstreflective element rotates
or moves linearly (i.e., translates) to realize the optical
image stabilization function of the periscopic camera
module.

[0066] Further, in an example of the present applica-
tion, in the periscopic camera module, the optical lens
may have a second driver (or referred to as a second
actuator), and the second driver may drive the lens to
move, so that the lens can have optical image stabiliza-
tion function.

[0067] Further, in an example of the present applica-
tion, in the periscopic camera module, the optical lens
may have a second driver, and the second driver may
drive the lens to move, so as to change the distance
between the lens and the photosensitive chip, so thatthe
camera module can have the function of auto-focusing.
[0068] Further, in an example of the present applica-
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tion, in the periscopic camera module, the optical lens
can be fixed on a bottom substrate, so that the distance
between the lens and the photosensitive chip remains
unchanged, that is, the periscopic camera module can
be a fixed-focus module, which is beneficial to simplify
the structure of the module and reduce the volume of the
module.

[0069] It should be noted that in this application, the
edge region of the optical surface of the prism is usually
an optically invalid region, that is, the edge region of the
optical surface may not pass light. At this time, in order
to save volume or other purposes, part of the edge region
of the prism can be cut (such as one edge or multiple
edges). For example, in some examples of the present
application, the first reflective element may be a defor-
mation of a triangular prism, such as a prism after cutting
atleast one edge of the triangular prism. For the conven-
ience of description, a prism obtained by cutting one or
more edges of a triangular prism at the edge region is
still regarded as a triangular prism. Similarly, when
prisms are used for the second reflective element, the
edges in the edge regions thereof can also be cut. For
example, one or more edges of a prism of which a trans-
verse cross-section is a parallelogram can also be cut.
For the convenience of description, the cut prism is still
regarded as a prism of which a transverse cross-section
is a parallelogram.

[0070] In addition, in addition to the effective focal
length, a concept of equivalent focal length is often used
in the market. A size of the equivalent focal length is not
only affected by an actual effective focal length of the
optical lens, but also related to a size of the photosensi-
tive chip. In a field of smartphones, a diagonal size of a
common photosensitive chip (referring to a diagonal size
of the actual photosensitive region that can receive the
imageable light beam) is generally 4.5mm-6mm. There-
fore, in the field of smartphones, in case that the effective
focal length of the optical lens is 15mm, the equivalent
focal length can exceed 140mm, and in case that the
effective focal length of the optical lens is 18mm, the
equivalent focal length can exceed 170mm, and in case
that the effective focal length of the optical lens is 25mm,
the equivalent focal length can exceed 240mm. It can be
seen that, by using the periscopic camera module of the
present application, excellent telephoto capability can be
obtained.

[0071] Further, according to an example of the present
application, an electronic device based on a periscopic
camera module is also provided. The electronic device
may be, for example, a smartphone or a tablet. The elec-
tronic device may include the periscopic camera module
described in any of the foregoing examples, wherein an
incident direction of incident light of a first reflective ele-
ment of the periscopic camera module is consistent with
athickness direction of the electronic device. The present
example can contribute to realizing a telephoto function
(or a high-power zoom function) in an electronic device
having a small thickness.
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[0072] Further, in a series of modified examples of the
present application, a variety of periscopic camera mod-
ules based on modified special-shaped prisms are also
provided. The following descriptions are respectively
made with reference to a plurality of examples.

[0073] Figure 17 shows a schematic perspective view
of an optical path and optical elements of a periscopic
camera module in yet another example of the present
application. Referring to Figure 17, in this example, a
second reflective element 30 is implemented by a spe-
cial-shaped prism. a shape of the special-shaped prism
is composed of a prism body of which a transverse cross
section is a parallelogram and a triangular prism body.
In terms of specificimplementation, the second reflective
element 30 in this example may be integrally formed, or
may be formed by splicing (e.g., bonding) two single
prisms, or may be obtained by cold processing such as
cutting or grinding optical glass, wherein, during the cold
processing, processes such as water rinsing can be com-
bined. Wherein, the prism body of which the transverse
cross section is a parallelogram may be the same as a
shape of the second reflective element in Figure 1. Two
mutually parallel side surfaces of the parallelogram prism
body can constitute two second reflective surfaces 31
and 32, and an inclined surfaces of the triangular prism
body can form a third reflective surface 37. In an optical
path, the third reflective surface 37 is located at a rear
end of the two second reflective surfaces 31 and 32. The
third reflective surface 37 can receive an imageable light
beams reflected by the two second reflective surfaces
31 and 32 and turn them longitudinally. After the longitu-
dinal turning, an outgoing direction of the imageable light
beam is consistent with an original incident light of the
periscopic camera module. In this way, an incident direc-
tion of the incident light entering the first reflective ele-
ment 10 may be perpendicular to the photosensitive sur-
face of the photosensitive chip 40. In this example, the
second reflective element 30 is a single optical element
having the second reflective surfaces 31 and 32 and the
third reflective surface 37. A telephoto periscopic module
with the special-shaped prism provided in this example
can have an effective focal length greater than or equal
to 18 mm, or it can have afield angle of less than or equal
to 20 degrees. Preferably, the telephoto periscopic mod-
ule can have an effective focal length greater than or
equal to 25mm, or it can have a field angle of less than
or equal to 15 degrees. In this example, after entering
the second reflective element 30, the imageable light
beam is reflected by a first second reflective surface 31
to form a lateral turning A, and then reflected by a second
second reflective surface 32 to form a lateral turning B,
and finally reflected by the third reflective surface 37 to
form a longitudinal turning E, and finally enters the pho-
tosensitive chip. This optical path design can reduce a
length of the camera module, and the reduction amount
is approximately a sum of lengths of the lateral turning A
and the longitudinal turning E. It should be noted that, in
a modified example, number of the second reflective el-
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ements may also be two or more. The second reflective
surface and the third reflective surface may be located
on different second reflective elements, respectively.
[0074] Further, Figure 18 shows a three-dimensional
schematic diagram of an optical path and optical ele-
ments of a periscopic camera module in still another ex-
ample of the present application. Figure 19 shows asche-
matic diagram of an internal light path of the second re-
flective element of the periscopic camera module in still
another example of the present application. Referring to
Figures. 18 and 19, in this example, the second reflective
element 30 is a triangular prism, but different from the
common triangular prism described above, in this exam-
ple, the inclined surface 38 of the triangular prism is used
as the incident surface and the exit surface, and two mu-
tually perpendicular side surfaces serve as the two sec-
ond reflective surfaces 39a and 39b, respectively. The
two second reflective surfaces 39a, 39b can respectively
turn the incident imageable light beam (the light beam
from an optical lens 20) into the lateral turning A and the
lateral turning B, so that a transmission direction 180 of
the imageable light beam is turned back. In this way, the
length of the periscopic camera module can be reduced,
thereby making the structure of the camera module more
compact.

[0075] Further, Figure 20 shows a three-dimensional
schematic diagram of an optical path and optical ele-
ments of a periscopic camera module in still another ex-
ample of the present application. In the present example,
the first reflective element 10 is constituted by a reflect
mirror. The reflect mirror is a 45-degree reflect mirror. In
this example, the reflect mirror can be arranged on an
inclined surface of a triangular prism body, but it should
be noted thatthe triangular prism is not a triangular prism,
the incident light is directly incident on the first reflective
surface 11, and the incident light does not need to enter
an interior of the triangular prism body. In this example,
the second reflective element 30 adopts a special-
shaped prism with a "V"-shaped structure, which has two
groups of second reflective surface, i.e., a total of four
second reflecting surfaces. It should be noted that the
photosensitive chip 40 is not shown in Figure 20. In this
example, the incident direction of the incident light of the
first reflective element 10 may be parallel to the photo-
sensitive surface of the photosensitive chip 40.

[0076] Further, Figure 21 shows a three-dimensional
schematic diagram of an optical path and optical ele-
ments of a periscopic camera module in yet another ex-
ample of the present application. In this example, the
second reflective element may include two second reflect
mirrors 30a and 30b, each of the second reflect mirrors
may have one of the second reflective surfaces, and the
second reflect mirror may be a 45-degree reflect mirror.
The two second reflect mirrors 30a, 30b may be parallel.
The function of the second reflective surface may be the
same as that of the second reflective surface in the ex-
ample of Figure 1, so as to reduce the length of the per-
iscopic camera module. Further, Figure 22 shows a
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three-dimensional schematic diagram of an optical path
and optical elements of a periscopic camera module in
still another example of the present application. In this
example, the second reflective elements may all be im-
plemented by reflect mirrors. Specifically, the reflect mir-
ror may be a plane mirror or can be made into prism body
shape, but the incident light does not enter a prism body,
but is reflected on a surface of the prism body based on
the principle of specular reflection. Referring to Figure
22, the second reflective element includes a triangular
prism body 31a and two plane mirrors 31b and 31c. Two
mutually perpendicular side surfaces of the triangular
prism body 31a form two reflective surfaces, and the two
plane mirrors 31b and 31c form the other two reflective
surfaces. Further, in a modified example, the second re-
flective element may also be formed by a mixture of the
prisms and the reflect mirrors, and among the plurality
of second reflective surfaces, a part of them may be lo-
cated on the prism, and another part may be located on
the reflect mirror.

[0077] Further, in an example of the present applica-
tion, in the periscopic camera module, the first reflective
element may have a first driver (or a first actuator), and
the firstdriver may drive the firstreflective element rotates
or moves linearly (i.e., translates) to realize an optical
image stabilization function of the periscopic camera
module.

[0078] Further, in an example of the present applica-
tion, in the periscopic camera module, the optical lens
may have a second driver (or referred to as a second
actuator), and the second driver may drive the lens to
move, so that the lens can have the optical image stabi-
lization function.

[0079] Further, in an example of the present applica-
tion, in the periscopic camera module, the optical lens
may have a second driver, and the second driver may
drive the lens to move, so as to change the distance
between the lens and the photosensitive chip, so thatthe
camera module can have the function of auto-focusing.
[0080] Further, in an example of the present applica-
tion, in the periscopic camera module, the optical lens
can be fixed on the bottom substrate, so that a distance
between the lens and the photosensitive chip remains
unchanged, that is, the periscopic camera module can
be a fixed-focus module, which is beneficial to simplify a
structure of the module and reduce a volume of the mod-
ule.

[0081] It should be noted that, in this application, the
edge region of the optical surface of the prism is usually
an optically invalid region, that is, the edge region of the
optical surface may not pass light. At this time, in order
to save volume or other purposes, part of the edge region
of the prism can be cut ( such as cutting an edge or edg-
es). For example, in some examples of the present ap-
plication, the first reflective element may be a variation
of a triangular prism, such as a prism after cutting at least
one edge of the triangular prism. For the convenience of
description, a prism obtained by cutting one or more edg-
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es of atriangular prism at the edge region is still regarded
as a triangular prism. Similarly, when prisms are used
for the second reflective element, the prisms in the edge
regions thereof can also be cut. Forexample, one or more
edges of a prism of which a transverse cross-section is
a parallelogram can also be cut. For the convenience of
description, the cut prism is still regarded as a prism of
which a transverse cross-section is a parallelogram.
[0082] In addition, in addition to the effective focal
length, a concept of equivalent focal length is often used
in the market. A size of the equivalent focal length is not
only affected by an actual effective focal length of the
optical lens, but also related to a size of the photosensi-
tive chip. In a field of smartphones, a diagonal size of a
common photosensitive chip (referring to a diagonal size
of the actual photosensitive region that can receive the
imageable light beam) is generally 4.5mm-6mm. There-
fore, in the field of smartphones, in case that the effective
focal length of the optical lens is 15mm, the equivalent
focal length can exceed 140mm, in case that the effective
focal length of the optical lens is 18mm, the equivalent
focal length can exceed 170mm, and in case that the
effective focal length of the optical lens is 25mm, the
equivalent focal length can exceed 240mm. It can be
seen that, by using the periscopic camera module of the
present application, excellent telephoto capability can be
obtained.

[0083] Further, according to an example of the present
application, an electronic device based on a periscopic
camera module is also provided. The electronic device
may be, for example, a smartphone or a tablet. The elec-
tronic device may include the periscopic camera module
described in any of the foregoing examples, wherein an
incident direction of incident light of the first reflective
element of the periscopic camera module is consistent
with a thickness direction of the electronic device. This
example can contribute to realizing a telephoto function
(or a high-power zoom function) in an electronic device
having a small thickness.

[0084] Further, according to a series of examples of
the present application, a series of periscopic camera
modules with optical image stabilization function and
their assembly structures are also provided, which will
be described below with reference to multiple examples.
[0085] Figure 23 shows a schematic exploded per-
spective view of a periscopic camera module according
to an example of the present application. Refer to Figure
1 forathree-dimensional schematic diagram of an optical
path and optical elements of the periscopic camera mod-
ule of this example. Figure 23 adds a series of structural
components to the components shown in Figure 1. Re-
ferring to Figure 23, in this example, the periscopic cam-
era module includes the first reflective element 10, the
optical lens 20, the second reflective element 30 and the
photosensitive chip 40 provided in sequence along the
optical path. In this example, the first reflective element
10 is mounted on a first base 110, the optical lens 20 is
mounted on a second substrate 120, the second reflec-
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tive element 30 is a second prism and the second reflec-
tive surface is located on the side surface of the second
prism, the second prism is mounted on a third substrate
130, wherein surfaces of the second substrate 120 and
the third substrate 130 are both perpendicular to an in-
cident direction of the incident light (referring to incident
light entering the first optical element (the first reflective
element 10) of the entire periscopic camera module). The
photosensitive chip 40 is attached to a fourth substrate
140, and a surface of the fourth substrate 140 is parallel
to the incident direction of the incident light (same as
above, not repeated here). In this example, two mutually
parallel side surfaces of the second prism constitute two
of the second reflective surfaces, and all optical surfaces
of the second reflective element are located on the side
surfaces of the second prism, wherein the optical surface
includes a reflective surface (the reflective surface in-
cludes the second reflective surface), an incident surface
and an exit surface. In this example, due to the usage of
a second prism of which a transverse cross-section is a
parallelogram, the second prism can provide two reflec-
tive surfaces at the same time, thereby avoiding exces-
sively large number of optical elements, and avoiding
overcomplicated assembly process while realizing opti-
cal path folding.

[0086] Further, still referring to Figure 23, in an exam-
ple of the present application, the periscopic camera
module may furtherincludes a firsthousing 210, a second
housing 220, a third housing 230 and a cylindrical bracket
150. The first housing 210 is mounted on the first base
110 and covers the first reflective element 10. A top sur-
face of the first housing 210 may have a light window 211
for incidence of the incident light. The second housing
220 is mounted on the second substrate 120 and covers
the optical lens 20. The third housing 230 is mounted on
the third substrate 130 and covers the second reflective
element 30. A shape of the third housing 230 can be
adapted to a shape of the second reflective element 30.
For example, when the second reflective element 30 is
a prism of which a transverse cross section is a parallel-
ogram, a transverse cross section of the third housing
230can alsobe a parallelogram. Further, in this example,
the cylindrical bracket 150 has an axis, a first open end
and a second open end, the axis is perpendicular to a
surface of the fourth substrate 140, the fourth substrate
140 (photosensitive chip can be attached to the surface
of the fourth substrate) and mounted on the first open
end, and the second open end is provided at a position
directly facing the exit surface of the second reflective
element 30.

[0087] Further, referring to Figure 4, in this example,
the second reflective element 30 adopts a special-
shaped prism, and the prism has two groups of second
reflective surfaces, wherein each group has two second
reflective surfaces and these two second reflective sur-
faces are parallel to each other. Also, the two groups of
second reflective surfaces are provided in an inverted
"V" shape. The second reflective surfaces are all formed
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by the side surfaces of the prisms, and the two end sur-
faces of the prisms respectively constitute the incident
surface 33 and the exit surface 34 of the second reflective
element 30. More specifically, referring to Figure 4, the
two second reflective elements 31 and 32 constitute a
first group, the other two second reflective elements 35
and 36 constitute a second group, and the first and the
second groups together constitute the inverted "V"
shape. Further, in this example, the transverse cross-
section of the prism constituting the second reflective el-
ement 30 is in the inverted "V" shape. Referring to Fig-
ures. 4 and 5, in this example, light passes through and
is reflected by areflective surface 11 on the first reflective
element 10, turns 90 degrees to reach the optical lens
20 (which contains at least three lenses), and then pass-
es through the optical lens 20, reaches the second re-
flective element 30 and is reflected by the second reflec-
tive surface 31. The light turns laterally by 90 degrees to
reach a second one of the second reflective surface 32,
and then turns laterally by 90 degrees to reach a third
one of the second reflective surface 35, and then turns
by 90 degrees to reach a fourth one of the second reflec-
tive surface 36, and turns 90 degrees laterally, and finally
reaches the photosensitive chip. In this example, the first
reflective element 10 and the second reflective element
30 are both prisms. However, it should be understood
that in other examples of the present application, the first
reflective element 10 and the second reflective element
30 may both be a reflect mirror, or a combination of a
reflect mirror and a prism. Further, in this example, an
incident direction of incident light entering the first reflec-
tive element 10 is parallel to a photosensitive surface of
the photosensitive chip 40.

[0088] Further, in an example of the present applica-
tion, the periscopic camera module may add a series of
structural components for assembly on the basis of Fig-
ure 4. These structures may be similar to those shown
in Figure 23. That s, in this example, the periscopic cam-
era module may further include the first base, the second
substrate, the third substrate, the fourth substrate, the
first housing, the second housing, the third housing and
the cylindrical bracket. Wherein, the shapes of the third
substrate and the third housing can be adapted to shapes
of the special-shaped prisms in this example, and the
shapes and positional relationships of remaining struc-
tural components are described with reference to Figure
6 and the corresponding text description in the previous
article, and will not be repeated here.

[0089] It should be noted that, in the foregoing exam-
ples, the second reflective element 30 is a prism having
two or more second reflective surfaces, but the second
reflective element 30 of the present application is not
limited thereto. For example, in another example, the
second reflective element 30 may be a triangular prism.
Figure 24 shows a schematic exploded perspective view
of a periscopic camera module according to another ex-
ample of the present application. Referring to Figure 24,
in this example, the second reflective element 30 is a
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triangular prism having only one second reflective sur-
face. Specifically, the triangular prism has an incident
surface, an exit surface and a second reflective surface,
wherein the second reflective surface is an inclined sur-
face of the triangular prism. In this example, all optical
surfaces of the second reflective element 30 are located
on side surfaces of the triangular prism (wherein the op-
tical surfaces include the reflective surface, the incident
surface and the exit surface). In this example, an optical
path is only turned laterally once in the second reflective
element 30, but the optical path can still be folded to a
certain extent to reduce a length of the camera module.
Moreover, in this example, the shape of the second re-
flective element 30 is simple and the process is mature,
which helps to improve production efficiency and yield.
Moreover, compared with other complex shapes, the tri-
angular prism is also easier to process a plug-in structure
on the incident surface and/or the exit surface, thereby
helping to further improve assembly efficiency and im-
prove structural stability and reliability of the camera
module. The triangular prism is also beneficial to combine
with a driver to realize an optical image stabilization func-
tion.

[0090] Further, still referring to Figure 24, in an exam-
ple of the present application, the first reflective element
10 is a first prism, the first prism is a triangular prism, an
inclined surface of the triangular prism is a reflective sur-
face, and two mutually perpendicular side surfaces of the
triangular prism serve as the incident surface and the exit
surface of the first reflective element 10 respectively. The
firstbase 110 includes abase body 111 and afirst wedge-
shaped support body 112 mounted in the base body 111,
and an inclined surface of the first prism is mounted and
bears against an inclined surface of the first wedge-
shaped support body 112.

[0091] Further, still referring to Figure 24, in one ex-
ample of the present application, the optical lens 20 in-
cludes a lens barrel and at least three lenses mounted
in the lens barrel. A surface of the second substrate 120
has positioning posts, a bottom of the lens barrel may
have corresponding positioning holes, and the lens barrel
is mounted on the second substrate 120 through engage-
ment of the positioning holes and the positioning posts.
Further, engagement between the second substrate 120
and the lens barrel can also be reinforced by glue.
[0092] Further, Figure 25 shows a schematic cross-
sectional view of a connection relationship between the
optical lens 20 and the second substrate 120 in another
example of the present application. Referring to Figure
25, in this example, the optical lens 20 includes the lens
barrel 21 and at least three lenses 22 mounted in the
lens barrel (because it is a cross-sectional view, only one
of the lenses is shown). The surface of the second sub-
strate 120 has the positioning holes 121, and the lens
barrel 21 is mounted on the second substrate 120 through
the engagement of the positioning posts 23 and the po-
sitioning holes 121. In this example, the lens barrel 21
can be first mounted in a positioning structure compo-
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ment 24. A bottom of the positioning structure compo-
ment 24 has the positioning post 23, and the positioning
post 23 is engaged with the positioning hole 121 of the
second substrate 120. Further, the engagement between
the second substrate 120 and the positioning structural
compoment 24 can also be reinforced by the glue. In this
example, since the lens barrel 21 does not need to di-
rectly form the positioning structure, nor does it need to
process the positioning structure on the lens barrel, a
manufacturing process of the lens barrel can be simpli-
fied, which helps to improve the yield.

[0093] Further, Figure 26 shows a schematic exploded
perspective view of a periscopic camera module in yet
another example of the present application. Referring to
Figure 26, in this example, bottom surfaces of the first
base 110, the second substrate 120, the third substrate
130 and the cylindrical bracket 150 are all mounted on a
same reinforcing plate 190. Other components and struc-
tures of this example are the same as those of the ex-
ample in Figure 24, and will not be described again. In
this example, by adding the reinforcing plate 190, the
structural strength and the bottom surface flatness of the
telephoto periscopic camera module can be increased,
thereby improving the imaging quality and the production
yield.

[0094] Further, Figure 27 shows a schematic exploded
perspective view of a periscopic camera module in still
another example of the present application. Referring to
Figure 27, in this example, the second substrate 120 and
the third substrate 130 (refer to Figure 24 ) share the
same substrate 180 (refer to Figure 27). Further, the sec-
ond housing 220 and the third housing 230 (refer to Fig-
ure 24 ) may also be the same housing 290 (refer to Fig-
ure 27). This design can increase the consistency of the
installation of the lens and the second prism, and in-
crease the coaxiality of the lens and the prism, that is,
the centers of the two can be better aligned, which re-
duces the complexity of the structure and the difficulty of
assembly.

[0095] Further, Figure 28 shows a schematic diagram
of a connection relationship between the second reflec-
tive element 30 and the cylindrical bracket 150 in an ex-
ample of the present application. Referring to Figure 28,
in this example, the second reflective element 30 (i.e.,
the second prism) is a triangular prism. The cylindrical
bracket 150 has an axis and afirstopen end and asecond
open end. The first open end and the second open end
each have a rectangular profile. The exit surface of the
second prism and the second open end have a first plug-
in structure adapted to each other, and the second prism
is fitted with the cylindrical bracket 150 through the first
plug-in structure. Specifically, in this example, aboss 30a
for plugging can be processed on the exit surface of the
second prism, the second open end of the cylindrical
bracket 150 has a mounting groove 150a, and the boss
30a can be embedded in the mounting groove 150a. In
other words, the boss 30a and the mounting groove 150a
can constitute the first plug-in structure adapted to each
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other. An adhesive material may be provided at a con-
nection position of the first plug-in structure to reinforce
the fitting of the second prism and the cylindrical bracket
150.

[0096] In other examples, the second prism can also
be fitted with the cylindrical bracket through a prefabri-
cated intermediate structure component, and the fitting
can be reinforced with the glue. The second prism can
also be fitted with the lens barrel through the prefabricat-
ed intermediate structure component, and the fitting can
also be reinforced with the glue. Wherein, the intermedi-
ate structural component and the second prism can be
separately formed and then fitted or bonded, and then
the intermediate structural component is fitted with the
cylindrical bracket or the lens barrel through the first plug-
in structure.

[0097] Further, Figure 29 shows a schematic perspec-
tive view of a periscopic camera module with an optical
image stabilization function according to an example of
the present application. Referring to Figure 29, in this
example, the first reflective element 10 can rotate around
a z-axis and a x-axis, wherein the z-axis is a coordinate
axis parallel to the incident direction of the incident light,
and the x-axis is a coordinate axis perpendicular to an
optical axis of the optical lens 20. The optical lens 20 can
be mounted on the second substrate, and the optical lens
20 can translate along a y-axis under driving of a second
driving module; wherein the y-axis is a coordinate parallel
to the optical axis of the optical lens 20. In this example,
the second reflective element 30 includes two reflect mir-
rors, and the second reflective element 30 may be fixed
to a substrate (e.g., the third substrate). Figure 30 shows
a schematic perspective view of a periscopic camera
module with an optical image stabilization function ac-
cording to another example of the present application. In
this example, the first reflective element 10 is a triangular
prism, the second reflective element 20 includes two tri-
angular prisms, and all optical surfaces of the second
reflective element 20 are located on the side surfaces of
the triangular prism, wherein the optical surfaces include
the reflective surface, the incident surface and the exit
surface, the reflective surface includes the second re-
flective surface, and the second reflective surface can
turn the light beam laterally. The remaining parts of the
periscopic camera module of this example may be the
same as the example of Figure 29, and will not be de-
scribed again. Further, Figure 31 shows a schematic per-
spective view of a periscopic camera module with an op-
tical image stabilization function according to yet another
example of the present application. Referring to Figure
31, in this example, the first reflective element 10 can
rotate around the x-axis under driving of a first driving
module. The optical lens 20 is mounted on the second
substrate, and the optical lens 20 can translate along the
y-axis under the driving of the second driving module.
The second reflective element 30 is mounted on the third
substrate. The second reflective element 30 can rotate
around the z-axis under driving of a third driving module.
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Surfaces of the second substrate and the third substrate
are both perpendicular to the z-axis. In this example, the
first reflective element 10 may only have a degree of free-
dom of movement that rotates around the x-axis, that is,
does not provide a degree of freedom to rotate around
the z-axis. At the same time, the second reflective ele-
ment 30 has the degree of freedom to rotate around the
z-axis. Under this design, both of the first reflective ele-
ment 10 and the second reflective element 30 only need
to provide one degree of freedom of rotation, so driving
module thereof can be greatly simplified, the structural
complexity can be reduced, and the mass production ef-
ficiency and yield can be improved. On the other hand,
with the cooperation of the rotation of the first reflective
element around the x-axis and the rotation of the second
reflective element around the z-axis, shaking of a photo-
graphed image in multiple directions can be well sup-
pressed, therefore, it is enough to meet the anti-shake
requirements of mobile phones (or other portable elec-
tronic devices) in most application scenarios in the cam-
era field.

[0098] Similarly, in another example of the present ap-
plication, the first reflective element may only have a de-
gree of freedom of movement that rotates around the z-
axis, ie, does not provide a degree of freedom to rotate
around the x-axis. At the same time, the second reflective
element still has the freedom to rotate around the z-axis.
Under this design, both of the first reflective element and
the second reflective element only need to provide one
degree of freedom of rotation, so the driving module can
be greatly simplified, the structural complexity can be re-
duced, and the mass production efficiency and yield can
be improved. On the other hand, with the coordination of
the rotation of the first reflective element around the z-
axis and the rotation of the second reflective element
around the z-axis, the shaking of the captured image in
multiple directions can be well suppressed, therefore, it
is enough to meet the anti-shake requirements of mobile
phones (or other portable electronic devices) in most ap-
plication scenarios in the field of photography.

[0099] Further, Figure 32 shows a schematic diagram
of afirstreflective element 10 and its installation structure
in an example of the present application. Referring to
Figure 32, in this example, the first reflective element 10
is mounted on the first base 110, and the first base 110
includes a base body 111 and a first wedge-shaped sup-
port body 112, wherein the base body 111 includes a
base bottom plate 111a, a base back plate 111b and two
base side plates 111c, the first wedge-shaped support
body 112 is mounted in the base body 111, and the first
wedge-shaped support body 112 and is movably con-
nected to the base body 111. An inclined surface of the
first wedge-shaped support body 112 can be mounted
with the first reflective element 10. Specifically, the first
reflective element may be a first prism, and the first prism
is a triangular prism of which an inclined surface bears
against and is fixed on the inclined surface of the first
wedge-shaped support body 112. The first wedge-



33 EP 4 030 233 A1 34

shaped support body 112 is elastically connected to the
base body 111 through a frame-shaped elastic element
113, and the inclined surface of the first prism can bear
against the first wedge-shaped support body through the
frame-shaped elastic element 113. The frame-shaped
elastic element 113 has a plurality of elastic pieces 114
connecting the frame-shaped elastic element 113 to the
base body 111. The first driving module may be a voice
coil motor, and the voice coil motor includes a coil 115
and a magnet 116, and the coil 115 and the magnet 116
may be respectively mounted on the base body 111 and
the first wedge-shaped support body 112. The first drive
module may include a z-axis rotation module and an x-
axis rotation module; wherein the z-axis rotation module
may include two sets of coils and magnets, wherein one
set of coils and magnets are respectively mounted on
one of two base side walls 111c and a corresponding
side surface of the first wedge-shaped support body 112,
and the other set of coils and magnets are respectively
mounted on the other of the two base side walls 111¢c
and the corresponding side surface of the first wedge-
shaped support body 112; the x-axis rotation module also
comprises two sets of coils and magnets, wherein one
set of coils and magnets are respectively mounted on
the base bottom plate 111a and the bottom surface of
the first wedge-shaped support body 112, the other set
of coils and magnets are respectively mounted on the
base back plate 111b and a back surface of the first
wedge-shaped supportbody 112. This design canrealize
the function that the first reflective element can rotate
around the z-axis and the x-axis at a relatively small vol-
ume cost, so as to provide a strong optical anti-shake
capability for the periscopic camera module, while avoid-
ing the volume of the module being too large. In other
examples, the first driving module may also be an SMA
driver, a MEMS driver, a ball motor or other drivers suit-
able for driving the firstreflective element torotate around
an axis. Figure 33 shows a schematic diagram of the first
reflective element 10 and its installation structure in an-
other example of the present application. In this example,
an SMA driver is used as the driving module, that is, a
SMA driver 117 is used to drive the first reflective element
10tomove (e.g., rotation around the z-axis and/or around
the x-axis). In this example, the SMA driver can replace
the voice coil motor, and the remaining of the structure
is the same as that of the example in Figure 15, and will
not be repeated here.

[0100] Further, Figure 34 shows a schematic diagram
of the second reflective element 30 and its installation
structure in an example of the present application. Re-
ferring to Figure 34, in this example, the third substrate
130 may include a third bottom plate 131, a third rotating
shaft 132 and a second wedge-shaped support 133, the
third rotating shaft 132 is fixed on the third bottom plate
131 and perpendicular to the third bottom plate 131. The
second wedge-shaped support body 133 has a bearing
hole adapted to the third rotating shaft 132 and is rotat-
ably connected with the third rotating shaft 132. The sec-
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ond reflective element 30 is fixed with the second wedge-
shaped support body 133. The third substrate 130 may
further include a third side plate 134, and the second
wedge-shaped support body 133 is elastically connected
to the third side plate 134 through a frame-shaped elastic
element 135. The second reflective element 30 may be
a second prism, the second prism may be a triangular
prism, and an inclined surface of the second prism bears
against an inclined surface of the second wedge-shaped
support body 133 through the frame-shaped elastic ele-
ment 135. The third drive module is a voice coil motor.
The voice coil motor includes a coil 136 and a magnet
137. The coil and the magnet can be respectively mount-
ed on the third side plate 134 and a corresponding side
surface of the second wedge-shaped support body 133.
The design of this example can realize the function of
rotating the second reflective element around the z-axis
at arelatively small volume cost, so as to provide a strong
optical anti-shake capability for the periscopic camera
module, while avoiding the volume of the camera module
being too large.

[0101] Further, in an example of the present applica-
tion, the second reflective element includes at least two
second reflective surfaces, and the second reflective sur-
faces are 45-degreereflective surfaces; the firstreflective
element has a first reflective surface, the first reflective
surface is a 45-degree reflective surface. The optical lens
has an effective focal length greater than or equal to
18mm or afield angle of less than or equal to 20 degrees.
Preferably, the optical lens has an effective focal length
greater than or equal to 25mm or a field angle of less
than or equal to 15 degrees.

[0102] Further, in an example of the present applica-
tion, a transverse cross section of a second prism is a
parallelogram, and two mutually parallel side surfaces of
the second prism constitute two second reflective sur-
faces, and all optical surfaces of the second reflective
elementare located on side surfaces of the second prism,
wherein the optical surfaces include a reflective surface,
an incident surface and an exit surface, and the reflective
surface includes the second reflective surface.

[0103] Further, in an example of the present applica-
tion, the periscopic camera module may further include
aconnectorand aflexible connectingtape.The connector
can be connected to a base body by aflexible connecting
tape.The base body may be a first base, a second sub-
strate, a third substrate or a fourth substrate. There can
be only one connector or more than one. In case that
there are multiple connectors, these connectors may be
connected to different base bodies through different flex-
ible connecting tapes, respectively.

[0104] Furthermore, Figure 35 shows a schematic per-
spective view of a periscopic zoom camera module ac-
cording to an example of the present application. Refer-
ring to Figure 35, in this example, the optical lens 20
located between the first reflective element 10 and the
second reflective element 30 may be a focus adjusting
lens, and a focusing lens 20a may be added between
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the second reflective element 30 and the photosensitive
chip 40, the focus adjusting lens and the focusing lens
20a together constitute an imaging optical system of the
camera module. Herein, the focus adjusting lens can be
translated along the y-axis under the driving of the second
driving module, and the focusing lens 20a can be trans-
lated along the x-axis under the driving of the fourth driv-
ing module (in this example, the first reflective element
10 and the second reflective element 30 all use triangular
prisms). The focus adjusting lens can adopt a lens group
with certain optical parameters, so that an effective focal
length of the imaging optical system of the camera mod-
ule is sensitive to the translation of the focus adjusting
lens along the y-axis, thereby realizing focus adjusting.
The focusing lens 20a can use a lens group with certain
optical parameters, so that the effective focal length of
the imaging optical system of the camera module is not
sensitive to the translation of the focusing lens along the
x-axis, and a back focus of the imaging optical system is
sensitive to the translation of the focusing lens along the
x-axis. Under this design, through the controlled move-
ment of the focus adjusting lens, the zoom function can
be realized on the basis of the telephoto module. At the
same time, for the problem of out-of-focus on the photo-
sensitive surface caused by focus adjusting, It can be
solved by the controlled movement of the focusing mod-
ule 20a. Moreover, in this example, moving lines of the
focusing module and the focus adjusting module 20a are
perpendicular to each other, which is beneficial to reduce
the length of the camera module. Further, in this example,
the first reflective element 10 can be rotated around the
z-axis and around the x-axis under the driving of the first
driving module. In this example, the periscopic camera
module is a telephoto camera module and has the func-
tion of optical zoom, so the periscopic camera module is
more sensitive to optical shake, and requires more optical
image stabilization. The first reflective element 10 rotates
around the Z-axis and the X-axis in two directions to re-
alize optical image stabilization in two directions, which
can better overcome the picture problem caused by the
jitter of the zoom module. In addition, it should be noted
that although in this example, the focus adjusting lens
and the focusing lens together constitute the imaging op-
tical system, since the movement of the focusing lens is
not sensitive to the effective focal length of the imaging
optical system, it mainly plays the role of adjusting the
back focus, and also that is to say, the influence of the
focusing lens on the imaging optical system itself is rel-
atively small, so in this application, the light beam output
by the focus adjusting lens can be regarded as an im-
ageable light beam (or can be approximated as an im-
ageable light beam).

[0105] Further, Figure 36 shows a schematic perspec-
tive view of a periscopic zoom camera module according
to another example of the present application. Different
from the previous example, in this example, the first re-
flective element 10 reduces one degree of freedom of
movement, and only rotates around the x-axis. Mean-
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while, the second reflective element 30 may rotate
around the z-axis. Under this design, both of the first re-
flective element 10 and the second reflective element 30
only need to provide one degree of freedom of rotation,
so driving module thereof can be greatly simplified, the
structural complexity is reduced, and it is very beneficial
to improve mass production efficiency and yield. On the
other hand, by coordinating the rotation of the first reflec-
tive element 10 around the x-axis with the rotation of the
second reflective element 30 around the z-axis, the shak-
ing of the photographed image in multiple directions can
be well suppressed, soitis enough to meet the anti-shake
requirements of mobile phones (or other portable elec-
tronic devices) in most application scenarios in the field
of photography. In addition, this example can also imple-
ment a zoom function, which greatly improves user ex-
perience.

[0106] Further, Figure 37 shows a schematic perspec-
tive view of a periscopic zoom camera module according
to yet another example of the present application. Refer-
ring to Figure 37, in this example, compared with the
example of Figure 35, the first reflective element 10 re-
duces one degree of freedom of movement, and only
rotates around the x-axis. At the same time, the focus
adjusting lens can not only translate along the y-axis, but
also along the x-axis, and the focusing lens can not only
translate along the y-axis, but also along the x-axis. Un-
der this design, the first reflective element 10 only needs
to provide one degree of freedom of rotation, so the driv-
ing module thereof can be greatly simplified, the struc-
tural complexity is reduced, and it is very beneficial to
improve mass production efficiency and yield. On the oth-
er hand, by coordinating the rotation of the first reflective
element 10 around the x-axis with the translation of the
focus adjusting lens and the focusing lens 20a in the re-
spective directions perpendicular to the optical axes, the
shaking of the photographed image in multiple directions
can be well suppressed, so it is enough to meet the anti-
shake requirements of mobile phones (or other portable
electronic devices) in most application scenarios in the
field of photography. In addition, this example can also
implement a zoom function, which greatly improves user
experience.

[0107] It should be noted that in this application, an
edge region of an optical surface of prism is usually an
optically invalid region, that is, the edge region of the
optical surface may not pass light. At this time, in order
to save volume or other purposes, part of the edge region
ofthe prism can be cut(such as cutting an edge or edges).
For example, in some examples of the present applica-
tion, the first reflective element may be a variation of a
triangular prism, such as a prism after cutting at least one
edge of the triangular prism. For the convenience of de-
scription, a prism obtained by cutting one or more edges
of the triangular prism at the edge region is still regarded
as a triangular prism. Similarly, in case that prisms are
used for the second reflective element, the prisms in the
edge regions thereof can also be cut. For example, one
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or more edges of a prism of which a transverse cross-
section is a parallelogram can also be cut. For the con-
venience of description, the cut prism is still regarded as
a prism of which a transverse cross-section is a parallel-
ogram.

[0108] Further, according to an example of the present
application, an electronic device based on a periscopic
camera module is also provided. The electronic device
may be, for example, a smartphone or a tablet. The elec-
tronic device may include the periscopic camera module
described in any of the foregoing examples, wherein the
incident direction of incident light of the first reflective
element of the periscopic camera module is consistent
with a thickness direction of the electronic device. The
present example can contribute to realizing a telephoto
function (or a high-power zoom function) in an electronic
device having a small thickness.

[0109] The above description is only a preferred ex-
ample of the present application and an illustration of the
applied technical principles. Those skilled in the art
should understand that the scope of this application is
not limited to the technical solution formed by the specific
combination of the above-mentioned technical features,
and should also cover other technical solutions formed
by any combination of the above-mentioned technical
features and its equivalent features without departing
from the inventive concept. For example, a technical so-
lution is formed by replacing the above-mentioned fea-
tures with the technical features disclosed in this appli-
cation (but not limited to) with similar functions.

Claims

1. A periscopic camera module, characterized by
comprising:

a first reflective element, including a first reflec-
tive surface for reflecting incident light to turn it
longitudinally;

an optical lens, for receiving light reflected by
the first reflective element and outputting an im-
ageable light beam to an image side;

a second reflective element, including at least
one second reflective surface adapted to later-
ally turn the imageable light beam at least once;
and

a photosensitive chip, adapted to receive the im-
ageable light beam laterally turned by the sec-
ond reflective element;

wherein, among all optical surfaces of the first
reflective element and the second reflective el-
ement, at least one of the optical surfaces has
a light-blocking structure, and

the light-blocking structure is provided at an
edge region of the at least one optical surface,
and the optical surface includes a reflective sur-
face, an incident surface or an exit surface, and
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the reflective surface includes the first reflective
surface or the second reflective surface.

The periscopic camera module according to claim
1, wherein the first reflective element is a prism, and
the prism includes an incident surface and an exit
surface, and the light-blocking structure is provided
on an edge region of the incident surface and/or an
edge region of the exit surface.

The periscopic camera module according to claim
1, wherein the second reflective element is a prism,
and the prism includes an incident surface and an
exit surface, and the light-blocking structure is pro-
vided on an edge region of the incident surface
and/or an edge region of the exit surface.

The periscopic camera module according to claim
1, wherein the first reflective element and/or the sec-
ond reflective element is a reflect mirror, and the re-
flect mirror has a reflective surface, and the light-
blocking structure is provided on an edge region of
the reflective surface.

The periscopic camera module according to claim
3, wherein the first reflective surface is a 45-degree
reflective surface, and the second reflective element
includes at least two second reflective surfaces, and
the second reflective surface is a 45-degree reflec-
tive surface.

The periscopic camera module according to claim
5, wherein a transverse cross section of the second
reflective element is a parallelogram, and two mutu-
ally parallel side surfaces of the second reflective
element constitute two of the second reflective sur-
faces, and two end surfaces of the second reflective
element respectively constitute the incident surface
and the exit surface of the second reflective element.

The periscopic camera module according to claim
5, wherein the second reflective element includes a
plurality of groups of the second reflective surfaces,
each group has two second reflective surfaces and
the two second reflective surfaces are parallel to
each other, and any two adjacent groups of the sec-
ond reflective surfaces are arranged in a "V" shape
or an inverted "V" shape; and the second reflective
element is a single prism, and a side surface of the
prism constitutes the second reflective surface, and
two end surfaces of the prism respectively constitute
the incident surface and the exit surface of the sec-
ond reflective element.

The periscopic camera module according to claim 6
or 7, wherein the light-blocking structure is provided
on the second reflective surface.
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The periscopic camera module according to claim
8, wherein the light-blocking structure is further pro-
vided on the incident surface and/or the exit surface
of the second reflective element.

The periscopic camera module according to claim
8, wherein the light-blocking structure is further pro-
vided on the first reflective surface, the incident sur-
face and/or the exit surface of the first reflective el-
ement.

The periscopic camera module according to claim
1, wherein a light-passing hole is formed in a center
of the light-blocking structure, and the shape of the
light-passing holeis a circle, an ellipse or a rectangle.

The periscopic camera module according to claim
1, wherein the light-blocking structure is provided on
a plurality of the optical surfaces, and the light-block-
ing structure includes a first light-blocking structure
and a second light-blocking structure, and the first
light-blocking structure has a circular or oval light-
passing hole, and the second light-blocking structure
has a rectangular light-passing hole, and the first
light-blocking structure is provided in one or more
optical surfaces close to an object side, and the sec-
ond light-blocking structure is provided on one or
more optical surfaces close to the image side.

The periscopic camera module according to claim
1, wherein the first reflective element is a triangular
prism, and an inclined surface of the triangular prism
is the first reflective surface, and two mutually per-
pendicular side surfaces of the triangular prism are
the incident surface and the exit surface of the first
reflective element, respectively.

The periscopic camera module according to claim
13, wherein the incident surface of the first reflective
element has a visible light anti-reflective coating film
and a color filter film; or the exit surface of the first
reflective element has a visible light anti-reflective
coating film and a color filter film; or the incident sur-
face of the first reflective element has a visible light
anti-reflective coating film, and the exit surface of the
first reflective element has a color filter film.

The periscopic camera module according to claim
13, wherein the second reflective element is a prism,
and the second reflective element has an incident
surface and an exit surface; and at least one of four
optical surfaces of the incident surface and the exit
surface of the first reflective element, and the inci-
dent surface and the exit surface of the second re-
flective element has a visible light anti-reflective
coating film, and at least one of the four optical sur-
faces has a color filter film.
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The periscopic camera module according to claim
1, wherein at least one of the optical surfaces of the
first reflective element and the second reflective el-
ement has a visible light anti-reflective coating film,
and at least one of the optical surfaces has a color
filter film, and both of the visible light anti-reflective
coating film and the color filter film are provided in
the light-passing holes of the light-blocking structure.

The periscopic camera module according to claim
16, wherein the visible light anti-reflective coating
film and the color filter film are located on the same
optical surface.

The periscopic camera module according to claim
16, wherein the visible light anti-reflective coating
film and the color filter film are respectively located
on different optical surfaces.

The periscopic camera module according to claim
1, wherein the optical lens includes at least three
lenses, and an outline of clear aperture of the lens
is circular or at least a part of the outline is arc-
shaped.

The periscopic camera module according to claim
1, wherein the optical lens has an effective focal
length greater than or equal to 15 mm or a field angle
of less than or equal to 25 degrees.

The periscopic camera module according to claim 6
or 7, wherein the optical lens has an effective focal
length greater than or equal to 18 mm or a field angle
of less than or equal to 20 degrees.

The periscopic camera module according to claim 6
or 7, wherein the optical lens has an effective focal
length greater than or equal to 25 mm or a field angle
of less than or equal to 15 degrees.

The periscopic camera module according to any one
of claims 1-7 and 9-20, wherein the light-blocking
structure is a thin film fabricated on the optical sur-
face of the first reflective element or the second re-
flective element by silk screen printing, plating, coat-
ing or ink printing process; or the light-blocking struc-
ture is a light-blocking member directly formed on
the optical surface of the first reflective element or
the second reflective element; or an annular groove
is provided on the optical surface of the first reflective
element or the second reflective element, and the
light-blocking structure is a pre-shaped light-block-
ing member embedded in the annular groove.

An electronic device, characterized by comprising:
the periscopic camera module according to any one
of claims 1-23, wherein an incident direction of the
incidentlight of thefirstreflective elementis the same
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as that of a thickness direction of the electronic de-
vice.

A periscopic camera module, characterized by
comprising:

a first reflective element, for reflecting incident
light to turn it longitudinally;

an optical lens, for receiving light reflected by
the first reflective element and outputting an im-
ageable light beam to an image side;

a second reflective element, including at least
one second reflective surface adapted to later-
ally turn the imageable light beam at least once;
and

a photosensitive chip, adapted to receive the im-
ageable light beam laterally turned by the sec-
ond reflective element.

The periscopic camera module according to claim
25, wherein the second reflective element includes
at least two second reflective surfaces, each of the
second reflective surfaces is adapted to laterally turn
the imageable light beam once, and the second re-
flective surface is a 45-degree reflective surface.

The periscopic camera module according to claim
26, wherein the second reflective element is a prism,
and a transverse cross section of the prism is a par-
allelogram, and the two mutually parallel side sur-
faces of the prism constitute two of the second re-
flective surfaces, and two end surfaces of the prism
respectively constitute an incident surface and an
exit surface of the second reflective element.

The periscopic camera module according to claim
26, wherein the second reflective element includes
aplurality of groups of the second reflective surfaces,
and each group has two second reflective surfaces
and the two second reflective surfaces are parallel
to each other, and any two adjacent groups of the
second reflective surfaces are arranged in a "V"
shape or an inverted "V" shape.

The periscopic camera module according to claim
28, wherein the second reflective element is a single
prism, and a side surface of the prism constitutes
the second reflective surface, and two end surfaces
of the prism respectively constitute an incident sur-
face and an exit surface of the second reflective el-
ement.

The periscopic camera module according to claim
28, wherein the second reflective element is a single
prism, and a transverse cross section of the prism
isina"V"shape or aninverted "V" shape, or a shape
formed by splicing a plurality of "V" shapes and/or a
plurality of inverted "V" shapes.
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The periscopic camera module according to any one
of claims 25-30, wherein the second reflective ele-
ment further includes a third reflective surface, and
the third reflective surface is located at a rear end of
at least two second reflective surfaces, and the third
reflective surface is used for receiving the imageable
light beams reflected by the at least two second re-
flective surfaces and turning it longitudinally.

The periscopic camera module according to claim
31, wherein an incident direction of the incident light
entering the first reflective element is perpendicular
to a photosensitive surface of the photosensitive
chip.

The periscopic camera module according to claim
31, wherein the second reflective elementis a single
optical element having the second reflective surface
and the third reflective surface.

The periscopic camera module according to claim
31, wherein number of the second reflective ele-
ments is at least two, and the second reflective sur-
face and the third reflective surface are located at
different second reflective elements.

The periscopic camera module according to claim
25, wherein the second reflective element is a sec-
ond reflect mirror, each of the second reflect miroors
has one of the second reflective surfaces, and the
second reflect mirror is a 45-degree reflect mirror.

The periscopic camera module according to claim
25, wherein the second reflective element includes
at least two second reflect mirrors, and each of the
second reflect mirrors has one of the second reflec-
tive surfaces, and the second reflect mirror is a 45-
degree reflect mirror.

The periscopic camera module according to claim
25, wherein the first reflective element is a triangular
prism, and an inclined surface of the triangular prism
is a reflective surface, and two mutually perpendic-
ular side surfaces of the triangular prism are respec-
tively used as the incident surface and the exit sur-
face of the first reflective element.

The periscopic camera module according to claim
25, wherein the optical lens includes at least three
lenses and the optical lens has an effective focal
length greater than or equal to 15 mm or a field angle
of less than or equal to 25 degrees.

The periscopic camera module according to claim
28, wherein the second reflective element comprises
a prism body and a plane reflect mirror, and a part
of at least two second reflective surfaces is located
in the prism body, and the other part of at least two
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second reflective surfaces is located on the plane
reflect mirror.

A periscopic camera module, characterized by
comprising:

a first reflective element, for reflecting incident
light to turn it longitudinally, wherein

the first reflective element is movably mounted
on a first base, and the first base has a first driv-
ing module, and the first driving module drives
the first reflective element to rotate;

an optical lens, for receiving light reflected by
the first reflective element and outputting an im-
ageable light beam to an image side;

a second reflective element, including at least
one second reflective surface adapted to later-
ally turn the imageable light beam at least once;
and

a photosensitive chip, adapted to receive the im-
ageable light beam laterally turned by the sec-
ond reflective element.

The periscopic camera module according to claim
40, wherein the first reflective element is rotatable
around a z-axis and/or an x-axis, and the z-axis is a
coordinate axis parallel to an incident direction of the
incident light, and the x-axis is a coordinate axis per-
pendicular to the z-axis and perpendicular to an op-
tical axis of the optical lens.

The periscopic camera module according to claim
41, wherein the optical lens is mounted on a second
substrate, and the optical lens can translate along a
y-axis under driving of a second driving module, and
the y-axis is a coordinate axis parallel to the optical
axis of the optical lens.

The periscopic camera module of claim 42, wherein
the second reflective element is mounted on a third
substrate, and surfaces of the second substrate and
the third substrate are both perpendicular to the z
axis, and the second reflective element can rotate
around the z-axis under driving of a third driving mod-
ule.

The periscopic camera module of claim 43, wherein
the second reflective element is a second prism and
the second reflective surface is located on a side
surface of the second prism.

The periscopic camera module according to claim
44, wherein the second prism is a triangular prism,
and all optical surfaces of the second reflective ele-
ment are located on side surfaces of the triangular
prism, and the optical surfaces includes a reflective
surface, an incident surface and an exit surface, and
the reflective surface includes the second reflective
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surface.

The periscopic camera module according to claim
41, wherein the first base includes a base body and
a first wedge-shaped support body, and the base
body includes a base bottom plate, a base back plate
and two base side plates, and the firstwedge-shaped
support body is mounted in the base body, and the
first wedge-shaped support body is movably con-
nected with the base body, and the first reflective
elementis mounted on an inclined surface of the first
wedge-shaped support body.

The periscopic camera module according to claim
46, wherein the first reflective elementis a first prism,
and an inclined surface of the first prism bears
against and is fixed on the inclined surface of the
first wedge-shaped support body.

The periscopic camera module according to claim
47, wherein the first wedge-shaped support body is
elastically connected to the base body through a
frame-shaped elastic element, and the inclined sur-
face of the first prism bears against the first wedge-
shaped support body through the frame-shaped
elastic element.

The periscopic camera module according to claim
48, wherein the frame-shaped elastic element has a
plurality of elastic pieces connecting the frame-
shaped elastic element to the base body.

The periscopic camera module according to claim
48, wherein the first driving module is a voice coil
motor, and the voice coil motor includes a coil and
a magnet, and the coil and the magnet are respec-
tively mounted on the base body and the first wedge-
shaped support body.

The periscopic camera module according to claim
50, wherein the first driving module includes a z-axis
rotation module and an x-axis rotation module, and
the z-axis rotation module includes two sets of coils
and magnets, and one set of coils and magnets are
respectively mounted on one of two base side walls
and a corresponding side surface of the first wedge-
shaped support body, and the other set of coils and
magnets are respectively mounted on the other of
the two base side walls and the corresponding side
surface of the first wedge-shaped support body; and
the x-axis rotation module also includes two sets of
coils and magnets, and one set of coils and magnets
are respectively mounted on the base bottom plate
and a bottom surface of the first wedge-shaped sup-
port body, and the other set of coils and magnets are
respectively mounted on the base back plate and a
back surface ofthe firstwedge-shaped supportbody.
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The periscopic camera module according to claim
48, wherein the first driving module is a SMA driver,
a MEMS driver, a ball motor or other drivers suitable
for driving the first reflective element to rotate around
an axis.

The periscopic camera module according to claim
44, wherein the third substrate includes a third bot-
tom plate, a third rotating shaft and a second wedge-
shaped support body, and the third rotating shaft is
fixed on the third bottom plate and perpendicular to
the third bottom plate, and the second wedge-
shaped support body has a bearing hole adapted to
the third rotating shaft and is rotatably connected
with the third rotating shaft, and the second reflective
element is fixed together with the second wedge-
shaped support body.

The periscopic camera module according to claim
53, wherein the third substrate furtherincludes a third
side plate, and the second wedge-shaped support
body is elastically connected to the third side plate
through the frame-shaped elastic element.

The periscopic camera module according to claim
54, wherein the second reflective element is a sec-
ond prism, and an inclined surface of the second
prism bears againstaninclined surface of the second
wedge-shaped support body through the frame-
shaped elastic element.

The periscopic camera module according to claim
55, wherein the third driving module is a voice coil
motor, and the voice coil motor includes a coil and
a magnet, and the coil and the magnet are respec-
tively mounted on the third side plate and a corre-
sponding side surface of the second wedge-shaped
support body.

The periscopic camera module according to claim
40, wherein the second reflective element includes
at least two second reflective surfaces, and the sec-
ond reflective surface is a 45-degree reflective sur-
face; and the first reflective element has a first re-
flective surface, and the first reflective surface is a
45-degree reflective surface.

The periscopic camera module according to claim
44 or 55, wherein the transverse cross section of the
second prism is a parallelogram, and two mutually
parallel side surfaces of the second prism constitute
two of the second reflective surfaces, and all optical
surfaces of the second reflective element are located
on the side surfaces of the second prism, and the
optical surfaces include a reflective surface, an inci-
dent surface and an exit surface, and the reflective
surface includes the second reflective surface.
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The periscopic camera module according to claim
44, wherein the photosensitive chip is attached to a
surface of a fourth substrate, and the surface of the
fourth substrate is parallel to the z-axis; the periscop-
ic camera module further includes a cylindrical
bracket, and the cylindrical bracket has an axis, a
first open end and a second open end, and the axis
is perpendicular to the surface of the fourth sub-
strate, and the fourth substrate is mounted on the
first open end, and the second open end is arranged
at a position facing the exit surface of the second
reflective element.

The periscopic camera module according to claim
59, wherein both of the first open end and the second
open end have a rectangular outline, and the exit
surface of the second prism and the second open
end have mutually matched first plug-in structures,
and the second prism is fitted with the cylindrical
bracket through the first plug-in structure.

The periscopic camera module according to claim
60, wherein a connection position of the first plug-in
structure is provided with an adhesive material to
reinforce the fitting of the second prism and the cy-
lindrical bracket.

The periscopic camera module according to claim
59, wherein the first base, the second substrate, the
third substrate and the bottom surface of the cylin-
drical bracket are all mounted on a same reinforce-
ment plate.

The periscopic camera module according to claim
42 or 43, wherein the optical lens is a focus adjusting
lens, and the periscopic camera module further in-
cludes: a focusing lens located between the second
reflective element and the photosensitive chip.

The periscopic camera module according to claim
63, wherein the focus adjusting lens can translate
along the x-axis, and the focusing lens can translate
along the y-axis.
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